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To the Reader 



The key individual in ensuring that a state has the 
right numbers of the right kinds of personnel, doing 
the right things at the right times in water pollution 
control, is the director of that state's water quality 
control program. The strategies he devises and deci- 
sions he makes will directly affect the vast body of 
personnel who implement water pollution control not 
only at the treatment plant level, but also at the 
regulatory level, in the area of design by consultants, 
and in related operator training by education organi- 
zations. 

This report on and reference document for developing 
an instructional . delivery system for manpower manage- 
ment is thus intended primarily for the state director, 
the PL 92-500 program manager, and the appropriate 
manpower and training staff concerned with training 
operators for water quality control- 
However, there are many other organizat ions, and per- 
sonnel in the environmental field who will find this 
guidance document useful; these are shown in Figure 1, 
page 8, r ' 
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EPA Review Notice 

The mention of trade names or commercial products in 
this document does not constitute endorsement or recom- 
mendation by the Environmental Protection Agency. Con- 
tents of this report do not necessarily reflect the 
views and policies of the Agency. Input was obtained 
from many individuals , and federal, state, local, edu- 
cational and professional organizations. No one jSerson 
or organization represented necessarily subscribes to 
a^ll views expressed. 



Summary Recommendations 



1. Each state should designate a State 
Training Coordinating Committee to 
coordinate operator training activi- 
ties in the water quality control 
field. 

2. A National Training Coordinating 
Committee should be designated to 
assist the state organizations.* 

3. These o l ganizations should seek to 
channel funds from federal, state, 



local , educational and professional 
organizations into a master plan to 
meet operator training needs. 

4. These organizations should establish 
standard procedures for: 

a. Developing performance objectives 

b. Developing instructional materials 
and methods 

c. Developing an instructional 
delivery system 

d. Information transfer. 




*Such an organization was set up and, in fact, began work as this report was being writ- 
ten. The organization is a committee with representatives from four associations con- 
cerned with operator training: Association of Boards of Certification for Operating 
Personnel in Water and Wastewater Utilities (ABC) ; American Water Works Association CAWWA); 
Federation of Associations on the Canadian Environment (FACE); and Water Pollution Control 
Federation (WPCF) . This committee is coordinating activities within the United States and 
Canada and is pooling information about operator training materials and programs. For 
more information about the committee, see page 40. 
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Who Should Read This Report 

While this report is intended primarily 
for the director of a state water qtiality 
control p^rogram, his PL 92-500^ program 
manager and manpower and training staff t 
it will also be useful as a planning and 
reference book to many others, because of 
the book's comprehensive discussions and 
example^ of current developments in opera- 
tor instructional- programs. The chart on 
page 8 shows other organizations and per- 
sonnel who will be concerned about the 
quality and quantity of operators avail- 
able for water quality control efforts. 
Their roles are covered in this reporr. . 

, Readers of this report should be famil- 
iar with another document which addresses 
the same subject areas and served as a 
valuable point of departure: Holes and 
Responaihitities for Developing r:' Corrpre- 
henaive State Water and Wastewater Opera- 
tor Training Program^ developed by the 
Association of Boards of Certification 
(ABC, 1976a). The concrete recommenda- 
tions, as^ell as conceptual considera- 
tions, outlined in Roles and Responsibili- 
ties provided the basis for this report on 
instructional programs. \^.^'')'" 

This report, with its comprehensive set 
of apperrdices, is organized -to enable you 
to tailor it to your own needs. The sec- 
tion summaries following will enable you 
to identify tWse portions of the report 
that are relevpnt for you. 

^SECTION 1 is a brief discussion of a 
crucial concept: that manpower mana'gement 
must be viewed as a continuous process^ 
not simply an administrative tool* The 
development of an instructional^ delivery 
system for general use in operator train- 
ing assumes that manpower management 
activities will be conducted in this 
manner. 

SECTION 2 reviews several model plan- 
ning aids relating to manpower management 
that will enable you to make the meaning- 
ful manpower forecasts that are a 



prerequisite for use of the instructional 
delivery system proposed in this report. 

SECTION 3 lists pertinent instructional 
programs that are already developed for 
water quality control personnel. It also 
introduces IRIS — Instructional Resources 
Information System — which is a comprehen- 
sive, computer-based compilation of in- 
structional programs and materials that 
provides the technological means to devel^ 
oping a truly systematic, universal ap- 
proach to operator training. 

SECTION 4 presents a thorough analysis 
of the practical and theoretical considera- 
tions involved in developing an operator 
instructional delivery system for general 
use. The performance-oriented approach to 
training is explained, along with specific 
examples of its application. ' Modular 
learning and five instrui'.tional methods are 
discussed. Suggestions are made for the 
most effective and efficient procedures to 
coordinate the development of instructional 
materials. 

SECTION- 5 discusses the roles and res- 
ponsibilities of suggested State Training 
Coordinating Committees and a National ■ 
Training Coordinating Committee, It also 
provides an analysis of how these commit- 
tees can cooperate in the development of an 
overall instructional delivery system for 
operator trainirg. 

SECTION 6 is a brief overview of recom-. 
mendations concerning ,the establishment of 
a State Training Coordinating/National 
Training Coordinating effort for operator 
instruction. 

SECTION 7 presents examples of instruc- 
tional delivery philosophies and programs 
currently infuse in the four states di- 
rectly involved in- producing this report. 
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Figure 1 

Organizations and Personnel Concerned wiili Operator Instructional Efforts 
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Purpose 

\ 

In recent years there have been several 
important studies concer;iing the ability 
of the, water quality contro 1. profession to 
obtain optimum performance from the na- 
tion's waUer and wastewater ' treatment 
plants. The Association of Hoards of Cer- 
tification (ABC, 1976a) discusses short- 
comings- in recruitment, training and up-: 
grading^^^^f-^perator-a-^. . GAO (1976) and 
Gilbert (1976) review current operation 
and maintenance efforts, at wastewater 
treatment facilities and suggest there Is 
a great" need for improvement. 

Our own conclusion that many treatment 
facilities are not producing an effluent 
ot the quality they might, because of de- 
ficiencies i^ operator performance, is 
thus not a particularly fresh Insight. As 
far back as 1903 Anson Marston, a well- 
known design engineer, consultant, and 
professor at Iowa State University, wrote: 
"First the fact" should be emphasized that 
any plant requiresvintelligent and dili- 
gent care. It will not run itself, no 
matter what the design. The plant should 
be placed by the city, in charge of an in- 
telligent and faithful man...", (Seidel, 
1974). This realization of the need for 
high quality operation and maintenance* 
personnel is now recognized not only by 
practitioner's In the field, but also by 
the nation's decision makers, perhaps best 
stated by former Vice President Nelson A. 
Rockefeller: "I 'foresee situations in 
which even after billions of dollars are 
spent upgrading treatment, we will not . 
have cleaner water because of ineffective 
operation and maintenance practices. There 
is ^already considerable evidence that Some 
of the most modern of existing facilities 
are not being operated efficiently or are 
inadequately operated and maintained" (ABC, 
1976a) . 

Educational and training programs have 
been available over the years to provide 
environmental manpower. Support has come 
from federal, state, loc^L, professional 



and educational organizations. For over'a 
decade the Federal Government has appropri- 
ated large sums for 'training programs, 
which have offered considerable assistance. 
However, these training programs generally 
have not been as effectiy.c as they might' 
be, as evidenced by the reports cited above 
from GAO (1976) and Gilbert (1976) and the 
statement by Mr. Rockefeller. 

^ Further support of this is '^seen -^in the 
following .-nummary comments from the states 
representat^ives involved in this report, 
along with comments from meetings of na- 
tional, state, local, professional and 
training organizations concerned with man- 
power management and training of operators^;- 

1. While many organizations and agencies ^ 
, are formally concerned with operator 

L raining; 

2. While many persons at many levels in the 
water quality control field are slmi- ' 
larly concerned; 

3. While many types of instructional deliv- 
ery systems are beirjg used; and 

A. While organizations and individuals in 
■ many locations ar,e making strong and 
sometimes effective "efforts ;ln solving 
localized operator training needs; 

5. There is much duplication of effoit in 
the development of curricula, courses , 
and instructional materials; and."" 

6. There is an obvious lack of communica- 
tion among the agencies, i^ersons and 
other organizations involved. 

During the past decade prof essl^onals in 
the watet quality control fir?ld have ex- 
plored a variety of instructional delivery 
methods which can- be used in a systematic 
manpower management process to provide 
necessary personnel. This report, along 



*The term "operator" as used throughout 
this report includes all persons "directly 
associated with management and operation of 
wastewater collection and treatment facil- 
ities. 



\ 

with an extensive selection of relevant 
appendices, reviews possible approaches to 
consolidating these' efforts and to dev'el- 



oplnR an Inst rue t lona 1 delivery aystem for 
operator trainlnfi that: will be applicable 
statewide and natloraUy. 
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Section 1 : The Manpower IVTanagement Process 



The extent which comprehensive man- 
power management (as opposed to simple 
manpower '^planning") is recognized by the 
state director as an essential activity — 
and is made an identifiable and key ele- 
ment of the agency program — can be an 
important measure of how effectively the 
agency itself will function and how well 
the state's water pollution control facil- 
ities will be staffed, operated and main- 
tained. 

The recent AWWA/WPCF/ABC / FACE " annual 
joint project has produced a report en- 
titled Holes and Responsibilities for De- 
veloping a Comprehensive State Water and 
Wastewater Operator Training Program (ABC, 
1976a). The'basic purpose of this project 
. was to suggest ways to overcome- some of 
the problems outlined in the previous sec- 
tion, ..by tying' together the ABC certifica- 
tion process with training — in such a 
way as tp 'help make manpower . management an 
"essential activity" on the state agency 
level. In particular, the report was in- 
tended to be used to: 

1. ^ Develop an outline ^or alternative 

methods for making operator ti:aining 
available "statewide, and to identify a 
model ' prog rajn..; ^ 

2. Describe methods that are needed to 
adicquately meet the training needs es- 
tablished in-.. certification programs; 
arid . 

r 3. Establish guidelines for st^e boards 
for evaluating training courses and 
assigning training credits used in cer- 
tification equivalencies. 

It is no accident that in those states" 
that are already thinking along these 
lines and that, have systematic manpower 
planning ,. program development, and train- 
ing of staff personnel and. plant operators, 
signdsfj^ant g^ins have been made in achiev- 
ing«*ater -quality objectives. Progress in 
proper staffing both within the agency and 
at the wastewater treatment level has 



frequently been a reflection of how the 
state director perceives, the manpower man- 
agement function. 

Where it ^.nks in importance and is 
coordinated ^vith other functions like con- 
struction grants, monitoring and surveil- 
lance, enforcement and the*** other program^ 
areas under PL 92-500 requirements, the 
manpower management function directly in- 
fluences the quality \of agency activities 
that depend upon an adequate supply of 
qualified- manpower. 

Where it is relegated to minor status — • 
more as an afterthought than as a syste-^ 
matic management approach — an agency fre- 
quently finds itself with problems at bud- 
get time, resulting from confusion about the 
work to be done; with insufficient data to 
plan and coordinate training programs that 
correspond to the "real world" needs of the 
environments! workforce; and with an in- 
ability to identify clearly the new and 
changing skills required of personnel as 
program priorities are shifted. 

Manpower management must be seen as a con- 
stant and top priority process , not simply 
a secondary administrative tool. It^ oper- 
ations should cover planning, training and 
recruitment, as well a"s certification, 
licensing and approval of operator qu^lifi- . 
cations. It-^is clear that trained and' 
eff icient , manpower is the key to. meeting 
responsibilities under PL 92-500 and to ' 
continuing environmental improvement, and 
this manpower simply - cannot be developed 
haphazardly. A systematic' process attacks 
head-on this most critical problem: How 
do -.you get effective measurements of the 
'existing and projected environmental work- 
force so you can develop programs to insure 
that the right numbers of people with the 
right skills will be in the right..placeQ. at 
the right time?^ 

Applied properly in an environmental 
agency, the proces's will' help assure t;hat 
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these optimum manpower numbers and skills 
will be available to function not only in 
Che agency, but in all elements o£ envi- 
ronmental control within the state ~ edu- 
cational institutions, consulting engi- 
neering firms, municipal and industrial 



wastewater treatment plants, and the 
professional organizations. 

It is within'- the framework of systematic 
manpower management that this report on 
instructional delivery methods has been 
prepared. 
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Section 2: Manpower Management Tools 



TUis reports is not a how-to-do-it man- 
ual on the total manpower management pro- 
cess. It is, rather, one of a series of 
manpower doctiments developed jointly by 
EPA and the states that demonstrate step- 
by-step: 

1- How you define work that must be done 
to achieve agency responsibilities, and 
relate that work to, qualitative and 
quantitative manpower requirements, 

2. How you determine thev>manpower resources 
available and required to carry out this 
work.. 

3. How you arrive at decisions concerning 
the work to be done and the resources 
to be mad^ available if there is a 
workload- manpower imbalance.-) 

This report, with its sug^stions for 
developing instructional programs, » is in- 
tended to be used in a fourth step: (a) 
how you can plan, along with personnel 
specialists, the kind of system necessary 
at the state level to develop the autho- 
rized manpower resources; and (b) how to 
develop the state's part in a national 
effort to c,oordinate the development and 
use of operator instructional resources. 

These "documents and their methodologies 
are designed and intended to be modified by 
state agencies to ipeflect conditions par- 
ticular' to their own situations. Below is 
a list of the primary manpower management 
aids that have b^^- developed. For infor- 
mation on how to ot)tain these '^'olumes and 
others noted, see page 6. 

Study of Manpowei* Needs for Implementa- 
tion of the Water Follut'lon Control Act 
Amendments of 1972 - Report No. 1: ' Esti- 
mate of State Water Pollution Control Agen- 
cy Manpower Needs. U.S. Environmental 
.Protection Agency, Washington, DC, 1975. 
^A8, pages .-^ Provides estimates -of manpower 
jfieedecf for implementation of the Federal 
Water Pollution -Control Act Amendments of 
1972. Describes the methodology used for 
assessing the impact of the legis'lation' on 



state agency manpower requirements. 

Study of Manpower Needs for Implementa- 
tion of the Water Pollution Control Act 
Amendments of 1972 - Report No,, 2: Man- 
power Planning Criteri-a Manual for State 
Water Pollution Control Agencies. U.S. 
Environmental Protection Agency, Washington, 
DC, 1975. 200 pages. A compilation of the 
manpower planning criteria used in Report 
No. 1: Estimate of State Water Pollution 
Control Agency Manpower Needs. Manpower - 
planning criteria presented consist of 
function definitions, associated occupation 
definitions, staffing guides for estimating 
manpower requirements, productivity mea- 
sures and rationale statements. 

Manpower Planning Methodology , Work and 
Manpower .Planning for a State Water Pollu- 
tion 'Control Agency. (In draft form.) 
Manpower Planning and Training Branch, 
Municipal Operations 'and Training Division, 
Office of Water Program Operations, U.S. 
Environmental P^rotection Agency, 1976. 41 
pages. Provides instructions that can be 
used by line managers and functional staffs 
of state water pollution control agencies 
,to ensure that .manpower factors are proper- 
ly considered and provided for >in their, 
program planning process. 

The following documents are also avail- ^ 
able from EPA. The details included in 
these documents are summarized in Table 1. 

Estimating Co,sts and Manpower Require- 
ments for Conventional Wastewater Treatment 
Facilities. Prepared by W. L. Patterson 
and^R. F. Banker of Black & Veatch Consult- 
ing Engineers for the Office of Research 
and Monitoring, U.S. Environmental Protec- 
tion Agency, Washington, DC, 1971. (Avail- 
able at the U.S. Government Printing Of- 
fice.) 251 pages. Contains occupational 
definitions, staffing guides and productiv- 
ity measures, together with instructions 
for estimating costs and manpower require- 
ments for conventional wastewater facili- 
ties (a-100 MQD) . 



16 



14 



Estimating Staffing and Cost Factors 
for Small Wastewater Treatment Plants Less 
Than 1 MOD, Part 1 - Staffing Guidelines 
for Conventional Municipal Wastewater 
Treatment Plants Less Than 2 MOD. Prepared 
by the Department of Industrial Engineer- 
. ing and Engineering Research Institute, 
Iowa State Univer^sity, for the Manpower 
Development Staff, Office of Water Program 
Operations, U.S. Environmental Protection 
Agency, Washington, DC, 1973. 126 pages. 
Develops^ occupation descriptions and spec- 
ifications for conventional waste treat- >> 
ment facilities having an average design 
flow of 0-1 MGD; provides time requirement 
estimates for job tasks in such a manner 
as to provide bases for staff planning. 

Estimating Staffing for Municipal -Waste- 
water Treatment Facilities, Prepared by 
the Office of Water Program Operations, 
U.S. Environmental Protection Agency, Wash- 
ington, DC, 1973. (Available at the U.S. 
Government Printing Office.). 96 pages. 
Intended for use by consulting engineers, 
plant management personnel and state regu- 
latory agencies. Provides productivity 
measures for various' wastewater treatment 
plant processes aad« f unct ions , andv^ des- 
cribes a four-step method lor preparing 
staffing estimates for sewage treatment 
plants. Covers plants with capacities of 
from 0.5 to 25 MC:' ^: sewage using primary, 
secondary and-ad • , i treatment processes . 

Manpower Requirements for Wastewater 
' Collection Systems in Cities of 150,000 tp 
500,000 in Population. Prepared by Elie ' 
Namour of the Center for Manpower Research 
and Training, North Carolina A & T State 
University, Greensboro, NC, for the Maa- 
• power Development "Staff , Office of Water 
Program Operations, U.S. Environmental 
Protection Agency, Washington, DC, 1974. 
, 182 pages. Identifies specific manpower 
requiremen-.s in terms of types and numbers 
of ' personnel needed to operate and maintain 
wastewater collection systems efficiently 
in cities of from 150,000 to 500,000 in 
population. Provides occupational descrip- 
tions and descript-ions of tasks. 

Research Report: Manpower Requirements 
for Wastewater "Collection Systems in Cities 
a^id Towns- Up to 150,000 in Population. 
Prepared by Elie Namour of the Center for 
Manpower Research and Training, North Caro- 
lina A & T State University, Greensboro, NC, 
■for the Manpower Development Staff, Office 
of Water Program Operations, U.S. Environ- 
mental Protection Agency, Washington, DC, 



1973. 49 pages. Describes the methodology 
used in the development of the manpower 
planning criteria manual Manpower Require- 
ments for Wastewater Collection 'Systems in 
Cities and Towns Up to 150,000 in Popula- 
tion, 

Dictionary of Water and Water Pollution 
Control Occupations. Manpower Planning 
Branch, Manpower Development Staff, Office 
of Water Program Operations, U. S . -Environ- 
mental Protection Agency, Washington, DC, 
1972. 47 pages. Extracted from the U.S. 
Department of Labor's Dictionary of Occupa- 
tional Titles', describes the duties pecu- 
liar to each occupational title, 

Micromanpower Planning in the Public 
Sector. Prepared by J. Kenneth Davies and 
Colin Wright for the Office of Water Pro- 
gram Operations, U.S. Environmental Protec- 
tion Agency, Washington, DC, 1975. 598 
pages. Expands upon the publication Man- 
power Planning for Wastewater Treatment 
Plants, providing guidance on manpower 
planning methods, as well as conceptual in- 
formation on labor economics, human engi- 
neering and institutional arrangements. 
' " Manpower Planning for Municipal- Waste- 
water Treatment in Texas, Prepared by the 
Environmental Education and Training Sec- 
tion, Texas Water Quality Board, to com- 
plete FY 76 "106" commitment to the U.S. 
Environmental Protection Agency, Region VI, 
Dallas, Texas. 151 pages. Describes the 
methods employed and results derived during 
a manpower forecast and analysis of train- 
ing loads for wastewater treatment person- 
nel in Texas. 'Provides age and educational 
, characteristics of Texas municipal treats 
ment plant certified personnel. 

Manpower Planning for Wastewater Treat- 
ment Plants. Prepared by the Olympus Re- 
search Corporation for the, Office of Water 
Program Operat ions , U. S. Environmental Pro- 
tection Agency, Washington, DC, 1973. 212. 
pages. Provides methodologies . and related 
guidance to state agency manpower planners. 

Manpower Analysis: Municipal Wastewater 
Treatment Facilities in New England. Pre- 
pared by the New England Board of Higher 
Education's Student Internship in Economic- 
Development Program, under a manpower plan- 
ning grant from the U.S. Environmental Pro- 
^tection Agency, Waltham, Mass., 1972.. 192 
pages. Descr-ibes, on the basis of ques- 
tionnaires and plant site;visits, charac- 
teristics of .the work force in wastewater 
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treatment plants in six New England States. 
Provides methodologies, and data on the 
number and type of training courses avail- 
able to operators, as well as projections 
on fucare manpower .needs of the industry. 

NcLJ York State Manpower Study for Muni- 
cipal Wastewater Treatment. Office of 
Environmental Manpower, New York State De- 
partment of Environmental Conservation, 
1974. 85 pages. Provides the results of 
a survey of salary and staffing patterns 
studied in New York State (New York City 
excluded) , and illut'trates a model of man- 
power planning principles which were devel- 
oped and could be applied in other states. 

Effectiveness Evaluation of Operator 
Training Conducted Under the PSC Program,. 
Prepared by J. Craig McLanahan and R. Clark 
Tefft for the Public Service Careers Sec- 
tion, State & Local Manpower Development 
Branch, Manpower Development Staff, -U.S. 
Environmental Protection Agency, Washington, 
DC, 1972. 67 pages. Using (1) an analysis 
of the performance of a sample of waste- 
water treatment plants, ("2) a survey of 
water quality board supervisors, and (3) a 
statistical correlation between operator . 
.training and plant performance, shows a. 
favorable cost-benefit relationship between 
operator training and plant performance in 
Texas. Describes cost-benefit methodology 
that may be useful in other areas. 

Training Water Utilil!y .Employees Doesn't 
Cost ... It Pays, Prepared by J. P** Reames, 
Water Distribution Division, Dallas Water 
Utilities Department, for the Public Ser- 
vice Careers Section, Offipe of Education 
and Manpower Planning, U.S. Environmental 
Protection Agency, Washington, DC , 1973. 
13 pages. Describes the desirable effects 
of training on the retention of workers in 
entry jobs in the Water Distribution Divi- 
sion of the Dallas Water .Utilities Depart- 
ment. .Describes the methodology. 

''Application of Selected Industrial Engi- 
neering Technique to Wastewater Treatment 
Plants, Prepared by Charles Mallory and 
Robert Waller for the Office of Research 
and Monitoring, U.S. .Environmental Protec- 
tion Agency, Washington, DC, 1973. 227 
pages'-. A study performed to evaluate the 



applicability of various industrial engi- 
neering techniques to operation and mainte- 
nance of secondary waste treatment plants. 
Conclusion reached is that industrial engi- 
neering techniques should be more univer- 
sally applied i^i the planning, design, 
maintenance, operation and management of 
wastewater treatment plants. 

Handbook for Achieving Adequate Salaries 
for State Environmental Positions, Pre- 
pared by Blazer, Zeni & Co. for the Water 
Planning Division, U.S. Environmental Pro- 
•^ection Agency, Washington, DC, 1976. 74 
pages. A handbook to assist state envir 
ronmental administrators in achieving ade-' 
quate salaries for environmental positions 
in order to improve recruitment and reten- 
tion. Provides specific guidance on ensur- 
ing proper job structuring and classifica- 
tion. 

Methodology ..for Assessing .the Demand and 
Supply .of Manpower and Training Resources 
for Wastewater Treatment Plants, (In draft 
form. ) Prepared by the Manpower Planning 
and Training Branch, Office of Water Pro- 
gram Operations, U.S. Environmental Protec- 
tion Agency, Washington, DC, 1977.' 54 
pages. Provides instructions and formats 
for (1) estimating current and future em- 
ployment levels, new hire requirements and 
training needs of wastewater treatment fa- 
cilities; (2) compiling data concerning 
training delivery resources; and (3) pre- 
senting analyses relating manpower and 
training needs relative to supply. 

The 92-500 program manager and manpower 
and training officers will find manj^ or all ' 
these sources useful in developing stronger 
manpower management capabilities within the 
agency. The methodologies adopted or de- 
vised by the agency will ienable it to fore— 
cast, both internally and in the external 
environmental work force,,: how many person- 
nel need to be developed or retrained; 
where an4 when they will be" required; and 
what skflls "and abilities they will need: 
It is only after this kind of manpower 
needs assesstiient has been made that the 
state agency can develop the kind of in- 
structional delivery system described in 
detail in the following sections. 
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Table 1 

EPA Manpower Management Resources 







V. 


Class 


sificaCion Codes 




'Manpower Management Resouices 




Plaitning 
Criteria 


Methodologies 








A B C D E 


FGHIJKLM_ 



1. Estimating Costs and Manpower Require- 
rrnnts for Conventional Wastewater 
Treatment Facilities^ 251 pages. 

2. Estimating Staffing and Cost Factors 
for Small Wastewater Treatment Plants 
Less Than 1 MGD-, Part I: Staffing 
Guidelines for Conventional Municipal 
Wastewater Treatment Plants Less Than 
1 MGD. 126 pages. 

3: Estimating Staffing for Municipal 
Wastewater T re aliment Facilities, 96 
pages. 

4. Manpower Requirements for Wastewater 
Collection Systems ' in Cities of 150,000 
to 500,000 in Population, lfi2 pages; 

5. Research Report: Manpower Requirements 
for Was'^ewater Collection Systems in 
Cities and Towns Up to 150,000 in Pop- 
utaoion, 49 pages. - 

6. Study of Manpower Needs for Implemen- 
' tation of the Water Pollution Coyitvol 

Act Amendments of 1972, Revolt No. 2: 
Manpower Planning Criteria Manual for 
State Water Pollution Control Agencies, 
.200 pages 

7. Dictionary of Water and Water Pollu- 
tion Control Occupations^ 47 pages. . 

8. Micromanpower Planning in the Fidylic 
Sector ,^59^ pages. 

9. ' Manpower Planning for bfuniaipal Waste- 

water Treatment in Texas, L51 pages. 

10. Manpower Platining. for Wastewater Tpeat- 
ment Plants, 212 pages'. 

11. Manpower Planning Methodology: Work 
and' Manpower Planning for a State Water 
Pollution Control Agency, 41 pages- 

12. Study of Manpower Needs for -Imp heme n- , 
tation of the Water Pollutijon Control 
Act Amendments'- of 2972, Report No. I: 
Estimate of State Water Pollution Con- 
'trol Agency Manpower Needs, 48 pnges. 



X X X X 



X X X X 



XXX 



XX X 



X X X X 



X 



X 

X 
X. 



18 



ERIC 



Table 1 Cont. 







Classification Godes 




Planning w ^i. j -i j 
„ , Methodologies 
Criteria ^ 






A B C D E F G ^'H I J K 


L 


M 


13. 


Manpower Analysis: Municipal Waste- 
Water Treatment Facilities in New 
Englandy 192 pages. 


X X 






14. 


New. York State Manpower* Study for 
Municipal Wastewater Treatment y 85 
pages. 


X X 






15. 


Effectiveness Evaluation of Operator 
Training Conducted Under the PS€ 
Program y 67 pages. 




X 




16. 


Training Water Utility Employees 
Doesn't Cost ... It Pays ^ 13 pages. 




X 




17. 


Application of Selected Industrial 
Engineering Techniques to 'Wastewater 
Treatment Plants y 227 pages. 






X 


18. 


Handbook for Achieving Adequate Sala- 
ries for State Environmental Positions y 






X 



74 pag3s. 



^Planning Criteria • ' 

A. Occupation Definitions 

B. Staffing Guides- . ' 

C. Productivity Measures j ■ 
P. Determining Manpower Requirements > 

Methodologies 

E. State/Area Manpower Planning for Facilities 

F. Manpower Planning within Organizations 

G. Computerized Forecasting and Analysis 

H. Task/Occupational Analysis, . 

I. Analyzing Impact of New Legislation on Manpower and Training Needs 
J. Analyzing Impact of New Technology on Manpower and Training Needs 
K. Conduct of Manpower Surveys 

L< Cos.t-B€inef it Analysis 

M. Improving Recruitment, Retention and Manpowe.r Utilization Practices 
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Section 3: Public and Private Manpower Development Efforts 



INTRODUCTION 

In order to determine systematically 
what instructional programs are needed to 
provide the required quantity and quality 
of operator personnel, you must first have 
a well-established methodology (see previ- 
ous section on manpower management tools) 
that will indicate: 

1. Numbers of operators needed 

2. Types of operators needed 

3. Levels of expertise in each level 

4. Turnover (new entry) 

5. Retraining (phasing m or cul of 
.r activities) 

6. -Upgrading. 

When this info mm c ion is obtained, the 
next step in r.he manpower nian.Tgement pro- 
cess is to utilize aa instructional deliv- 

^^ry system that will provide the proper 
numbers of qualified persons at the correct 
time. This will require a supply of per- 
sons to move into the system, resources to 
support the systeir:, and appropriate in- 
structional mt:thods to provide the -training 

"and education requirad. 

PRESENT STATUS OF EFFORT 

A'hosrt of efforts at the federal, state, 
and local levels ' — f unded by federal, 
state, local, and privatie funds — have 
developed instructional programs for water 
^quality control, personnel. The broad scope 
of these is indicated by Table 2, and many 
of the instructional products listed will 
provide valuable assistance in planning a 
statewide operator training system. 



This list indicates the diversity of ef- 
forts and the many interested parties in- 
volved in them. The most comprehensive 
listing (EPA, 1976e) of all materials avail- 
able for instructional programs in the 
water quality control field is to be found 
in the Instructional Resources Information 
System — better known as IRIS — which is 
available from: 

National Technical and Operations 

Training Center 
Office of Water Programs/EPA 
Cincinnati, OH 45268 

Over 2700 items are listed in the system 
and it is periodically updated. Anyone who 
is in any way involved in water,^ quality 
control instructional programs should have 
a copy of the latest edition. (Appendix 1. 
gives more detail about" Ji?JS and examples 
of its products.) 

On a- local scale, in some areas, coordi- 
nation of effort has been attempted and 
occasionally achieved, but little has been 
done on the state or national ba-sis.. Illi- 
nois, New Mexico, New York and South Caro- 
lina have made efforts to do this, and 
their experiences have been reviewed and 
drawn upon in this ' report , to discuss vari- 
ous approaches . ■ 
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Table 2 

Past and Existing Instructional Programs for Water Quality Control Personnel 



PROGRAM OR PRODUCT 



AUDIENCE DESIGNED FOR 



FOR INFORI^TIQN 
CONTACT* 



AA-Wpek Training 
Project Transition 



Public Service Careers 



Correspondence. Courses 



Criteria for the Establishment 
and Maintenance of Two-Year Post 
High School Wastewater Technology 
Programs, (Curriculum Outline 
and Instructor Guides.) 

Standard Operating. Job Procedures 
for Wastewater Treatment Plant 
Unit Operations 

Development and Exchange of In- 
structional Resources in Water 
Quality Control Programs 

A Twc-Year Water .Quality. 
Monitoring Curriculum 

A Four-Year Wastewater 
•Technology Program' 



Professional Training Grants 

Management Training for Water 
Quality Control 



X Troubleshooting of Wastewater 
' \Treatment Facilities 

Water Quality 'Instructional 
Kesources Information System 



NPDES Training^-^ogram for Basic 
Lab Skills, Municipal Parameters, 
Nutrien-ts and Heavy ^tals ^ 

Instructional Skills f^Water 
Quality Instruc'tors 



New entries and persons with lim- 
ited experience in wastewater field 

Training of military personnel 
about to leave service for careers 
in wastewater 

Training of disadvantaged persons 
for careers ijp. water quality 
control 

Collection system and operational 
personnel at wastewater treatment 
plants 

New entry for careers in wastewater 
treatment plant operations and 
maintenance 



Wastewater treatment plant opera- 
ting personnel 

Instructors and curricula develop- 
ment of water quality control 
instructional programs 

New entry for careers in environmental 
monitoring and surveillance' personnel 

New entry or continued study for two- 
year program graduates for careers 
in wastewater treatment plant design 
and operations and' in regulatory 
agencies 

Graduate training in water quality - 
control 

Upgrade training for persons moving 
into ..supervisory and management posi- 
tions in water quality control facilities 
Operating and regulatory agency personnel 

Curriculum developers, instructors, 
water quality control personnel, 
librarians desiring information on 
instructional materials ; 
Laboratory tedhnicians.. involved in . 
carrying out monitoring of NPDES 
permits ^ .. - , " 

Instructors in water quality control 
.programs • 
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Table 2 Cont. 



PROGRAM OR PRODUCT 



AUDIENCE DESIGNED FOR 



FOR INFORMATION 
CONTACT* 



Instructional Development 
Workshop 

Instructors Guide for the Con- 
struction Grants Program for 
Municipal Wastewater Treatment 
Wo rks < 

Basic Laboratory Techniques for 
the National Pollution Discharge 
Elimination System 

Procedural Manual for Evalua- 
ting the Performance of Waste- 
water Treatment Plants 

Operations Manual - Anaerobic 
Sludge Digestion (EPA 430/ 
9-76-001) / 



Instructors in water quality con- 
trol programs 

c 

Instructors enrolled in training 
?persons to fill out construction 
grant forms and work in construc- 
tion grants program 

Laboratory and operating personnel 
involved in sample analysis for 
NPDES permits and process control 

Operators of wastewater treatment 
facilities 



Operators of anaerobic digestion 
systems 



A 
A 



*Addresses for contacts are as follows: 

A. Municipal Operations ' and Training Division 
Office of Water Program Operations 

U.S. EPA 

Washington, DC 20460 

B. National Technical and Operations Training Center 
Office of Water jPrograin^ 

U.S. EPA 

Cincinnati, OH 45268 



Dr. Joe F. Allen 
Chemistry Department 
Clemson University- 
Clemson, SC 29631 



Section 4: Development of An Instructional Delivery System 



IDENTIFICATION OF DESIRED PERFORMANCE 

Efforts to develop and implement opera- 
tor training programs have usually been 
carried out pn a local or state basis. 
While a number of useful individual re- 
sults have been achieved, such as course 
outlines, sample curricula and actual in- 
striiictionai materials, little, effort has 
been made to develop a truly comprehensive, 
systematic and universally applicable ap- 
proach to operator training needs. And 
all too often the immediate objective of 
operator certification has guided these 
developmental efforts, rather than the 
loog term goal. of improved plant perfor- 
mance. 

In order to provide such a systematic 
. approach to training, a number of instruc- 
tional schemes have been devised. One 
that- shows^ great promise in the environ-^ 
mental field is the performance-oriented, 
or performance-obje^ctive approach, which 
is based on "job analysis." This approach 
is a. consensus recommend,ation by the fpur 
states involved in this report, and it has 
the virtue..'of applicability nationwide. 

With the use o-f the performance-oriented 
approach first to define work to be done 
and then to produce instructional materi- 
als, curricula can be developed which can 
be used virtually anywhere to rbring opera- 
tors up to the level of competence re- 
quired to operate' their plants according 
to accepted standards of performance. 

.'Most conventional 'training programs' 
contain few, if any,, built-in techniques 
to measure their effectiveness, and train- 
ing program certificates often attest 
merely to £prmal completion of courses, 
rather than actual learning achievement 
(i.e . ,p. the . programs are not designed, to 
systematically modify and measure desired 
performance chahges in the operator). The 
performance-oriented approach, however, - 
corrects these deficiencies. 



This relatively new development in 
instructional technology is a branch .on the 
same tree as the management by objectives 
concept employed by many of the world's 
largest business corporations. Both con- 
cepts have grown out of behavioral psychol- 
ogy and the techniques of operations re- 
search developed during World War II. All 
of these approaches have one thing in com- 
mon: they enable you to break down any 
problem, plan of action or subject under 
study into Specific, well-defined, simple 
parts in order to understand it fully. For 
a training program for operators , this 
means systematically brea:king down the 
training into individual units .of instruc- 
tion arranged in log.icaL sequence that let 
both instructor and operator trainee know: 

1. Exactly what the operator must be able 
to do prior to beginning the unit of 
instruction (the prerequisite for the 
instruction, which determines at what 
entry level, the operator can begin an 
instructional sequence). 

2. What the operator must be able to do 
after instruction (his terminal perfor- 
mance) and- under what conditionis. 

3. Whether the operator can demonstrate 
that he can, in fact,; perform at the 
required level upon completion of the 
unit of instruction (this is det.^rmined 
by the evaluation instru-ment or test — 
but test is not to be construed- exclu- 
sively as conventional 'written answers 
to a quiz) . ^ ^ 

The units of instruction given to the 
oi)"erator are based exclusively on the per- 
formance objectives of a given task (what 
tTie operator must do, when and how well)* 
A performance objective is defined as a 
goal for, or desired outcome of, learning.- 
which is expressed in terms of observable 
behavior or perfc^rmahce of the learner 
(Montague and Kor^n, 1969). The emphasis 
on observable behavior>or performance is, 
most important. \ Only observfeible behavior 
can be evaluated- quantitatively — ^ 



24 



measured, in other words. You cannot 
measure what is inside the operator's mind, 
but- you can readily measure what he does, 
and the only reliable way to determine the 
success of an instructional program. for 
operators is to be able to measure how well 
they can perform the desired new tasVs af- 
ter completing the program. Expressing 
instructional objectives in terms of per- 
formance objectives provides the means for 
making that measurement, in addition to 
ensuring that the instruction is confined 
strictly to developing skill and increas- 
ing performance. 

There is nothing magical about using 
performance objectives to develop instruc- 
tional materials and procedures, but once • 
the: principle is seriously adopted, it 
gives an instructional program an Internal 
IdgiCjand consistency that produce highly 
effective and practical teaching/learning 
results. 

These straightforward statements of 
what the operator must be able to do at 
the end of a certain period of instruction 
will themselves strongly suggest the con- 
teitt and context of instruction (what 
methods and materials the instructor and 
operator must use). The instruction pro- 
cess is dynamic, not static, because it 
proyidf)&s constant feedback for evaluating 
how well the instruction is going. If the 
operators are repeatedly unable to master 
the learning objectives, the instructor 
can and must alter his program to correct 
its faults. If the operators are having 
trouble, they will quickly discover it. 
When the continuous evaluation process 
indicates an operator has not mastered a 
particular skill,' he can go through the 
instructional unit again until he can meet 
its performance requirements before pro- 
gressing to the" next level in the instruc- 
tional sequence. This is a, better and 
healthier learning environment than one in 
which the instruction focuses on general 
subject matter, rather than specific per- 
formance objectives, arid the 'operator 
finds himself at the end of a long course, 
of instruction realizing that he actually 
' got lost back in the early stages. 

This, whole approach to -developing an 
instructional sequence is diagrammed in 
Figure 2. > Initially; 1 the desired 
knowledge and skill level (entering be- 
havior or prerequisites) 'of the operator 
must be determined.. . This indicates whether 
he is ready for the instructional sequence. 
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and if not, where his weaknesses lie and 
what remedial work he must undertake. Next, 
a statement of perfor^iance objectives (5) 
indicates to the operator the- new skills 
and knowledge he should have upon comple- 
tion of the instructional sequence Q) . 
These performance statements also guide the 
developer of the instructional sequence in 
limiting the instruction to only that mate- 
rial which is relevant to the performance 
objectives. The evaluation instrument 
which is based soljely on and must be con- 
sistent with the ^tated objectives, indi- 
cates to both the operator and the instruc- 
tor and anyone else interested (e.g., po- 
tential employers) whether the objectives 
have been mastered. Feedback (D from the 
operator, instructor and employer (indica- 
ted by the dotted lines)., is an important 
aspect of the process, for it is the best 
way to determine at each step in the pro- 
cess whether the instructional sequence is 
working as it is designed to do. 

The use of the performance objective 
approach to develop instructional sequences 
for operator training programs offers sev- 
eral advantages: - . - 

1. It requires that the curriculum devel- 
oper be able to break down into specific, 
•step-by-step performance components, 
each of -the multitude of skills that 
various operators must have in order to 
perform, their tasks at maximum effec- 
tiveness. Further, it forces the cur- 
riculum developer to produce performance- 
oriented instruction plans and materials 
that are based realistically on the 
specific performances that together de- 

■' fine what the operator actually must do 
in his work. 

2. It ensures that the stated performances 
will be achieved,, but does not impose 
restrictions .on the flexibility of in- 
struction methods. 

3. It is efficient. The ultimate goal is 
to provide the operator with the skills 
and knowledge required to perform spe- 
cific-tasks. There is no need for him 
to master more compJ.ex skills if they 
are not Required in his work. The per- 
formance-objective approach ensures that, 
the instr^uctional pi:pgram is relevant 
and that "nice to know" information is 
kept to a minimum.. 

4. It ensures that operators who . graduate 
from the program achieve a standard 
level of competence, consistent with on- 
the-job needs. 



ENTER 



0 



(D 



& 



(5) ^-eedback 



Statement of 
Entering Behavior 



Statement of 
Behavioral Objectives 



(D 



Instructional Sequence 



Eval ua t i o n Inst r ume n t 



. (D 



EXIT 



Figure 2 
Development of An Instruction 

It provides active and meaningful in- 
volvement of the operator in learning. 
By utilizing small, well-defined units 
of instruction, it lends itself to 
packaging i'n instructional modules that 
can employ a variety of learning aids. 
The learning/modules are suitable not 
only for the classroom, but may also be 
developed- for use in the plant for self- 
pace3 instruction and peer instruction. 
It facilitates the evaluation of in- 
structor performance and accreditation 
of the instructional programs. 
It is a systematic and explicit approach 
not too dissimilar in .principle and ap- 
plication' from the precision that char- 
acterizes good engineering. 



Sequence 

Applications in the Water Quality 
Control Field 

The approach has been used in many 
instructional programs with great supcess' 
(Table 2, page 20)., It* is the method ad- 
vocated by the U.S. Environmental Protec- 
tion Agency in the development of a national 
two-year post high school course for waste- 
water treatment bperators, which has Heen 
initiated by three community colleges. in 
\he United States. (EPA, 1973, 1975a, 
1976a, b, c,-d» 1977 ; Reyno'lds and Austin,.. 
1972; Lukco et al. , 1973; and Austin, 1974.) 

The methods used in developing this 
course illustrate effectively the syste- 
matic approach to training -Trecommended for 
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* use in the water quality control field. 
Initially, a team of highly qualified in- 
dividuals was assembled to work on the 
project. These included: 
1. Practitioners in the field (operators, 
laboratory technicians, managers) 
- 2. Water Quality control instructors 

3. Two-year^'curricula administrators 

4. An Instructional technologist. 

The technical personnel on the project de- . 
fined thel type of equipment and process 
units to be included in the training prQ- 
gram. Jointly the practitioners and the 
instructional technologist first defined 
broad categories of' performance, then nar- 
rowed these down into detailed performance 
criteria. Each performance criterion. wat> . 
then matched with the appropriate equip- 
m^t at each unit process until all con- 
ceivable^ performance requirements in the 
following seven area£> were defined (see 
Table 3) : 

1. Normal operating procedures 

2. Abnormal. operating procedures 

3. Preventive maintenance procedures 

4. Corrective maintenance procedures 
""5. Laboratory Control procedures 

6. Process interactions 

7. Management/supervision procedures. 
Breaking down the performance requirements 
into this amount of detail allows them to 
be resynthesized into a number of useful 
formats, such as all performance require- 
ments for: 

1. A particular process unit 

2. A particular procedure (e.g., preven- 
- tive maintenance) on all or selected 

process units 

3. Selected tasks from a procedure (e.g., 
sampling and storage of samples from 

' - laboratory control procedures) . 

4. • A complete two-year curr^.culum. 

This approach provided a great deal of 
flexibility in developing not only the 
' two-year wastewater technology program, 
but also courses on specific subjects for 
short schools and other types of instrucf- 
tional programs. 

Other projects have used the same 
me^thod : . 

' - r . A project' sponsored by EPA produced, 
a two-year water quality monitoring cur- 
riculum (Ulster County Community College 
. and EPA, 1975). This.. ^program is now being 
implemented at Ulster County Community 
5 College. - { 

• . Since gradua^tes of the w^ter quality, 
monitoring program^'and the wastewater 
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treatment program may wisbf to continue 
their education in environmental technology, 
a four-year wastewater technology program 
has also been developed. Graduates of this 
program are trained for positions in treat- 
ment plant operations, regulatory agencies 
or with consulting firms ^EPA,' 1976f , g) . 

While the above pro^ramf^ were aimed 
at new entries into the field, operators 
already on the job needed a model to help 
them document the day-to-day normal and 
abnormal operating procedures for their own 
plants. Charles County Community College 
(1975)' developed a series of Standard Oper- 
ating Job Procedures (SOJP) (see Appendix 
2) on ^ number of process units which serve 
as models to anyone wishing to develop per- 
formance-oriented guides for his own plant. 

In addition to the development of 
guides and materials for instructors and 
trainee use, EPA has spousoi'ed courses to 
help instructors in the water quality field 
learn how to apply the performance-oriented 
approach in their own instructional pro- 
grams (see Table 2 for a list. of instruc- 
tional programs and Appendix 3 for an exam- 
ple of an application" of the performance- 
oriented approach). ■ 

• To assist water quality control per- 
sonnel with the implementation of the uPLSS 
Permit System, EPA has sponsored ihe ^evel- • 
opment of a series of perf ormance-Oi tnted 
instructor guides (EPA, 1974a, ■ ^, c; 
19761, j, k) . These detailed staf 
student guides give extensive detai 
performance terms, on the organization u 
conduct of the instructional programs . One 
of these has been converted into a com- 
pletely self-paced instructional sequence 
with detailed diagnostic tests for basic 
laboratory^skills (Clemson, University , 1976) 
(see Appendix 4). 

Thus, the use of fairly standard, per- 
.formance-oriented materials is already 
being promoted throughout the country, and 
many instructors are learning how to devel- 
op and use their own objectives (Charles 
Coutity Community College, 1974). Compared 
to traditional methods of teaching,. the 
performance-oriented approach might at 
first glance appear to be unwieldy, cumber- 
some and time consuming. However, the ul- 
timate saving in -time. and money resulting 
from the use of a well organized instruc- 
tional method that produces easily measured 
performance- improvements, far outweighs its 
surface disadvantages. 
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Table 3 

Definitions of Performance Categories 



PROCEDURE 



DEFINITION 



Normal Operations 



Abnormal Operatioi;i 
Procedures 



Preven'^ive Maintenance 
Procedures 



Corrective Maintenance 
Procedures 



Laboratory Control 
Procedures ^ 



Systems Interaction 
. Procedures , 



Management / Supervisory 
. Procedures 



These include routine operating activities that do not vary 
significantly from day to day and that are designed to keep the . 
plant functioning within a normal range of value's. For example, 
the operator conducts routine samplings of - the primary sludge 
and inspects pumping eq^iipment and the wastestream to verify 
that the process is functioning properly. 

These include activities of the operator Chat result from un- 
usual and undesirable conditions of the wastestream. The 
abnormal procedures enable the operator to recognize when the 
wastestream is abnormal and to return it to an acceptable, 
normal condition. An abnormal wastestream results when a nor- 
mal operation procedure is not properly applied, a corrective 
maintenance procedure is needed or nagement/supervisory 
procedures are poor. Forr example, Lhe operator should recog- 
nize that, black septic primary sludge sample is an abnormal 
condition of the was tes tream and take aptJro.priate action. < 

S . ^ / 

These include routine maintenance activities of the operator 
which prevent major equipment breakdown and subsequent correc- ^ 
'tive maintenance. For example, the operator' would lubricate 
bearings and other moving part-s, replace worn components and 
adjust components of the' primary sludge pumps. 

These include- maintenance activities of the operator that 
usually result from the breakd'--,... z-r malfunction of a unit , of . 
equipment or a component. For' example, the operator would 
notice whether the primary sludge pump is malfunctioning and 
know when and how to correct the disorder or when and how to 
refer the problem to plant maintenance personnel. 

These include special and routine activities relating to 
laboratory analysis, the specification of sampling procedures 
and locations and the general management of the laboratory 
facilities. For-example, the operator would collect primary 
sludge samples and conduct the analyses. 

These include activities of the operator which relate the 
functioning of specific units of equipment to other process 
units and to the system as a whole. For example, the operator 
would determine how the effective functioning of the primary 
sludge pumps relates to digeister performance. 

These include activities relating to employment prac^tices, 
record keeping, plant operation policy and the establishment of 
a constructive and realistic rapport between the plant and the , 
community it serves. For example, the operator would keep 
records on primary sludge. pumping, keep an inventory of spare 
parts and evaluate the adequacy of maintenance procedures of 

shift personnel. ' ^ 

■ '' ' '. Z> 
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Coordination of Efforts 

Clearly, the performance-oriented ap- 
proach is highly applicable to an instruc- 
'tional delivery system that is to be used 
in the manpower management process to de- 
vel'op resources. Most such efforts in 
applying performance objectives have been 
sponsored by EPA, or associated with per- 
sons working on EPA projects, and these 
projects have been coordinated. Most tra- 
ditional operator training efforts (those 
that do not emphajize performance objec- 
tives) have not be?n well coordinated, 
however, resulting in much duplication of 
effort. 

If al1?^training were based on a syste- 
matic approach such as the one describt^d, 
each funding organization could first in- 
vestigate the status of other work before 
deciding to invest resources to develop 
new instructional materials. The approach 
would provide a much needed impetus for 
development of curricula, courses or mate- 
rials by various organizations that will 
be compatible and interchangeable, with a 
minimum of alteration. 



DELIVERY METHODS 

Overall training needs in the water 
quality control field may be characterized 
by the word "diversity,'* and an instruc- 
tional delivery system to be developed for 
general use must take this into account. 
There are several factors to consider in 
designing an instructional system for the ^ 
'•environmental field; these are listed in 
Table 4. 

Location and the mobility of operators 
must be taken into account when deciding 
whether to take .the operators ..to the 

' traioing or th^ training to the operators. 
'Prerequisites for particular instructional 
programs will be influenced by subject 
areas to be included, learning abilities 

' of the operators and their level of exper- 
ience. Remedial instructional programs - 

. may be needed. The specific instructional 
programs, or methods, selected for imple- . 
-mentation will in part be dependent on how 
long operators ^can spend at the training 
site, as well as how much funding is 
availa*ble. . (And, of course, one of the 
most important aspects of the entire 
training process is the attitude of man- 

. agement toward training ~ encouraging 



operators, allowing them to take training 
and rewarding them for completion of train- 
ing.) 

Using a modular approach to meet the 
"diversity requirement" for the training 
delivery system is a sound choice for many 
reasons. First, it allows great flexibil- 
ity in developing courses to fit almost any 
kind of training need. Second, it provides 
for multiple instructional methods which- 
can cater to any local constraints.. Third, 
and perhaps most Importantly, it enables 
the operator to divide his training into 
small units depending on his study habits. 
Also, in many training programs the opera- 
tor is not evaluated until late in the 
training process. With the modular ap- 
proach the operator is evaluated constantly 
and always knows just where he stands in the 
training process. The modular approach is 
applicable to any of the: instructional 
methods which are discussed in this report. 

One of the major administrative values 
of basing training on performance objec- 
tives and learning modules is that the ob- 
jectives can be packaged in a great variety 
of ways to fit training requirements of 
different groups, yet contain comparable 
amounts of material so that Continuing 
Education Units (CEU's) can be assigned. 
This allows specialized training packages 
to he developed and their value assigned to 
fit the CEU. system, assuring equal credit 
for trainifig offered throughout the country.- 

At present , 10 hours of instruction^ is 
equated to one^CEU. The approach of ABC in. 
packaging instructional materials in sev- 
eral hour modules (an example of such a 
package is shown in Appendix 4 and is -dis- 
cussed in detail on pages 30-31) would 
readily fit the CEU system now used in the 
United States, which is based on .hours of 
attendance in a training program. In the 
current CEU system, there may or may not be 
an evaluation of the operator. to determine 
' whether he has obtained some new knowledge 
or skill and can apply this in a working 
situation. With an instructional delivery 
. system based on performance objectives, the 
units of CEU's earned by an operator would 
indicate that he had indeed reached the de- 
sired level of performance. 

the selection of a training program and 
a subsequent evaluation to determine its 
applicability should be based on the im- 
proved performance of the facility whfere 
the operator works. Regular appraisals 
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Table 4 

Factors to Consider When Selecting Delivery Methods ifor Operator Instructional Programs 



MAJOR FACTOR 



Location 



Physical facilities, supplies 
and equipment available for 
training 



Funds available 



Support of operators' superiors 



Attitude of superior 



Training resources availability 



Ins true tor /^availability 



'4> 



.Operator* traine^^J re requisites 



Rewards s avail able to operator 



VARIATIOIJI 



Geographical location of operators 
Accessibility of training site to operator 
Accessibility of operator to OJT instructor 

At training site 

At operators' plant 

Need for specialized equipment 

Need for safety equipment 

Need for specialized conditions in ^ complete i3lant 

Support from level outside of ', operators' organization 
Operators ' organization 
None — on volunteer basis 

Highly supportive — Will use organization's funds for 
trainirrg costs and pay operator during training 

Will pay training cost — operator must take tiriie off ' 

Will allow operator to be paid while training, but 
operator must pay for course and transportation 

Operator may go on leave time and pay all his own costs 

Operator must do on off hours 

Encourages and actively seeks training for operator 
Will support operator if he finds opportunity 
Training OK on an occasional basis (once per^year for 

1 week) 
Will permit on leave time 
No interes't — waste of . time 

Rewards operator for training (higher pay, more 

status, etc.) 
Does not acknowledge 

Instructional materials 

AV equipment 

Supplies 

Equipment 

Training treatment plant 
Transportation 

Technically competent 

Effective in communications and use of various media 
Motivates students 

Subscribes to performance-objective approach 

Meets prerequisites of course 

a. reading level . 

b. math level 

c. subject area background 

Remedial training available if does not meet" 

prerequisites . . 

Increased pay 

Increas'ed certification level or poitits toward 
Increased status 

a. more responsibility 

b. . privileges 
Public recognition 
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should be made of each operator who passes 
through the program to determine whether 
the_new knowledge and skills are improving 
his performance and that of his plant. For 
instance, some of the following measures 
might be used to evaluate an instructional 
" program: 

1. Meeting NPDES permit requirements 

2. Meeting state regulatory requirements 

3. Lower chemical costs 

4. Less down time of equipment 

5. Lower maintenance costs 

6. Improved operator morale and work 
performance 

7. Improved relations with public 

8. Lower operator turnover 

9. Faster progression through certifica- 
tion levels 

10. Increased production of plant 0 and M 
manuals, etc. 

' There arc many types of , instructional 
delivery methods to be considered by an . 
agency, but they will be classified into 
the following categories for discussion: 
self -paced, ins tructor-assis ted-self-paced, 
short term, formal academic, and on-the- 
job. 

Self-Paced 

Self-paced materials are materials that 
have been developed and field-tested so 
that operators at the selected level of 
competence in the subject area can use the 
materials on an individual basis. After 
completion of the materials, a high per- 
centage of the operators will have accom- 
plished the performance objectives. All 
types' of media can be used, such as printed 
materials , slides , audio tapes, slide/ 
tapes, video tapes, overhead transparen- 
cies or motion pictures. Many different 
formats are possible land suitable for 
self-paced instruction. An example of a 
self-paced instruction module is given tn 
Appendix 4. The essential features of a 
self-^aced module are: 

WHAT IS THIS MODULE ABOUT? ~ A state- 
ment of the overall content of the module. 
(See page 97.)* ! ' 

WHY DO I NEED TO LEARN THIS? ~ The 
reasons the .material" is important to the 
operator and where it jwill fit into his 
knowledge and skill requirements. 



*These page numbers refer to Appendix 4. 
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WHAT DO I NEED TO K>JOW BEFORE I BEGIN? ~ 
A list of the knowledge and skill the oper- 
ator must have before attempting this new 
material. Often this is a list of prere- 
quisite modules. 

WHAT EQUIPMENT AND SUPPLIES DO I NEED? — 
A list of materials needed to carry out the 
instruction. These are often listed by ob- 
jective. This listing makes it easy for 
the operator to collect his materials be- 
fore he begins the entire training process. 
(See pages 97-98.) 

WHAT SUPPLEMENTARY MATERIALS WILL HELP 
1.^7 — listing of additional resource 
material which will offer different media 
and approaches to the instruction or go 
beyond what is in the module. CSee page 
98.^ 

WHAT ARE MY OBJECTIVES? ~ A. listing 
of the objectives the. operator should have 
achieved upon completion of the module. 
,(See page 99.) 

Following the introductory material, the 
detailed instructional material is pre- 
sented objective by objective. The objec- 
tives are separate units of instruction of 
appropriate length and content to be 
treated together.'^' Each objective is com- 
posed of: 

ACTION — A statement of the perfor- 
mance requi red by the operator after com- 
pletion of the material. Only action verbs 
are acceptable in these statements. (See 
page 100.) 

CONDITIONS — A statement of the condi- 
tions under which the operator will perform 
this action in practice. This would in- 
clude what aids the operator would or would 
not have (e.g., a reference, calculator, 
etc.) or under what environmental condi- 
tions (e.g., working under 3 feet of water). 

PERFORMANCE — : A statement .of the qual- 
ity of performance such as per cent correct 
or within a restricted tolerance or in con- 
formance with a particular guide. 

INSTRUCTIONAL MATERIAL — This may take 
many forms; multimedia may be used. An ex- 
ample of a printed format is shown on pages 
101 to 102 in Appendix 4. This may include 
text, pictures and exercises as ,in the ex- 
ample in the appendix or may include slides , 
tapes and other types of media. 
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DIAGNOSTIC TEST — in order for the 
self-paced material to be complete, it is 
necessary to build operator self-assessment 
into th^ instruction. An evaluation in- 
strument and answer sheet should be inclu- 
ded with^ each module. (See page lOA.) 
After meeting all the objectives of a* 
module, the operator can complete the 
post-test to determine if he has mastered 
the material. 

Often a series of modules can be com- 
bined in a unit of instruction. Operators 
may have some of the knowledge and skills 
required, yet be missing others. To min- 
imize repetition of material already in 
the operator's repertoire, a comprehensive 
diagnostic test can be developed which 
will determi'Tie just what level of compe- 
tence he has and, thus, which modules may 
be omitted and which should be studied. 

A diagnostic test is often accompanied 
by a test "prescription." .The prescrip- 
tion lists which module and objective re- 
late to each' test item. Thus, if an oper- 
ator does not meet an objective, he on his 
own initiative can ascertain where the 
material" is and go back and correct this 
deficiency in knowledge or skill. (See 
page 105.) ' . < 

_ As will be seen in the subsequent dis- 
cussion of other instructional methods, 
the self-paced modules can be readily 
adapted for use. Basing an instructional 
program on the development of self-paced 
materials adds a great deal of flexibility 
and economy of time for both operators and 
instructors . 

Ins true tor-Ass is ted-Se If -P^ced 

The remaining training methods all make 
use of an "instructor in one way or another.. 
In most cases the instructor is the focus 
for the information transfer. He controls 
the time, place, and content and methods 
used. Most of the decisions are based on 
the instructor's or his administrative 
system's preferences, rather than those of 
the operator. ' Many of these are valid be- 
cause of considerations like persons' 
schedules and cost effectiveness or in- 
struction givta in large groups. However, 
all too of ten this kind of instructional 
program will be established and evetitually 
becomes rigid, and thus does not allow 
better and more effective information 
transfer techniqui*a to be used. 



A person using the instructor-assisted- 
self-paced mode does not serve in the usual 
instructor role, but rather as a manager of 
the instructional process. The same in- 
structional materials are used ds discgssed 
above. Whereas the operator working alone 
must repeat units of instruction one or 
more times or seek help when it becomes 
. available on a particularly difficult point, 
the operator working on these materials in 
the presence of an instructor can get al- 
most immediate assistance. An advantage 
this has over traditional instructor meth- 
ods, where the same material is to be pre- 
sented by a number of instructors at the 
same or different locations , is that sub- 
ject matter is presented consistently and 
in a uniform format. This ensures that 
program graduates will exhibit • "mastery" 
level performance of the' knowledge and 
skills, rather than the usual bell-shaped' ^ 
curve distribution of performance. 

In programs of this type, an information 
transfer method is used (Charles County 
Community College, 197A) which is economi- 
cally and methodologically most efficient 
for the instruction intended, and which 
makes the instructor's role one of managing 
the instructional process by cl^irifying, 
motivating, encouraging and assisting the ' 
operator to extend himself to other train- 
ing materials. An operator who learns 
quickly can complete more materials over a 
set time period because he is not in a 
lock-step program set by the instructor 
(or the slower student). On the other 
hand, the slower student can take addition- 
al time to study material atid not hold up 
the class. The shy student can interact 
one-on-one with the instructor and receive 
assistance immediately and to the depth, re- 
quired, whereas in the normal class he may . 
not seek assistance because of shyness or 
fear of appearing to be slow to learn. 
From an economic, standpoint, operators -may 
be working on different modules at differ-, 
ent times, thus eliminating the necessity 
of having complete set-ups of equipment for 
each operator. Use of the diagnostic tests 
and prescription described in the previous-, 
section will assist in organizing an in- 
structional effort in this way. An opera- 
tor who masters the required objectives and 
modules can either go on to more advanced 
material or make use of supplementary mate- 
.irials to strengthen his grasp of the mate- 
rial or extend his knowledge and skills. 
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The ins t rue tor-assisted-self -paced 
method is used when: 

1. Groups of operators in one location 
need* similar instruction, supplies and 
equipment. 

2. The instruction can be given at only 
one location. 

3. Operators need an instructor because of 
deficiencies in prerequisites, lack of 
self-confidence (need constant rein- 
forcement) , lack of motivation (need 
frequent praise) , and lack of good 
study habits. 

The operator who moves quickly through 
the instructional sequence may serve as a 
peer instructor, helping those who need 
assistance.- The operator acting as a peer 
ins'^tructor gains by reinforcing his know- 
ledge and skill by having to work with 
someone else. He has an advantage over 
the instructor of having just gone through 
the learning process, and' can often diag- 
nose another operator's problem faster. 
Also, the operator who needs help does not 
feel as "threatened" by his' peer instruc- 
tor, and a better line of communication is 
established. ' 



Short Term 

The most common, form, of short term 
training is the traditional short school 
held in many locations in the country. 
These vary from senior members of the 
operating profession lecturing on their 
experience, to classes on how to pass the 
certification exam., to performance-oriented 
instructional sessions. 
• The instructor-assisted-self-paced 
. method discussed on pages 31-32 is highly 
^applicable to short term training. 

Formal Academic 

Formal academic programs — leading to 
'associate of science (AS) (2-year)^, bache- 
lor of technology (BET) (4-year nonengi- 
neering) , bachelor of science in engineer- 
ing (BS) and graduate work (MS, MEngr or 
PhD) — all have a place in providing 
manpower for 'plant operations. However, 
few persons of the total numbers needed 
will proceed into plant ..ojjerations through 
a formal academic program. Persons quali- 
fied for the AS or BET programs often do 
not have the time or financial resources 



or motivation to proceed through these pro- 
^^rams. Persons graduating with BS , MS, 
MEngr and PhD degrees seldom go into plant 
op V' rat ions . 

The self-paced and instructor-assisted- 
self-paced methods discussed earlier, how- 
ever, do'have definite application in for- 
mal academic programs just as they do in 
short term programs. 

On-The-job 

On-the-job training usually consists of 
one-on-one interaction of an operator with 
an instructor utilizing verbal and hands-on 
techniques. It is effective for special- 
ized techniques, but becomes very expensive 
if it is used for types of information 
transfer which can be handled in the class- 
room or, better yet, by self-paced materi- 
als. Most on-the-job instruction could be 
easily converted to instructor-assisted- 
self-paced instruction. Utilizing various 
fcrms of instructional media would cut down 
on the cost of the full-time interaction of 
the instructor and operator. The instruc- 
tor would be used Where needed as described 
above. 



Coordination of Efforts 

The above discussion on alternate in- 
structional methods underscores the appli- 
cability and adaptability of the perfqrmance- 
oriented approach to operator training. 
Reviewing the points made in Table 4 (page 
29) and the advantages of the various meth- 
ods, it is possible for a state agency to 
match an instructional method with a par- 
ticulp.t training need. At present most 
agencies are geared for and are implement- 
ing short term, formal academic, or on-the- 
job instructional programs. As the perfor- 
mance approach gains momentum and more ma- 
terials become available, they should be 
used not only by self-paced and instructor- 
assisted-self-paced programs, but also 
should be incorporated into the .other types 
of programs throughout the country-. This 
will necessitate close coordination to keep 
various agencies informed about what is 
being developed and is available and how to 
use it. 
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^ INSTRUCTIONAL MATERIAL DEVELOPMENT 
Basic Considerations 

.As has been indicated, it is believed 
that state agencies can obtain optimum 
performance from operators, and thus from 
wastewater treatment plants, by the use of 
the performance-oriented approach to in- 
struction (pages 23-26). During the past 
few years the. Associated Boards of Certif- 
ication (ABC) has suggested how the entire 
spectrum of plant operations should be 
broken into levels, and what knowledge and 
skills should be assigned . to each of the 
four categories in each level (ABC, 1974 
and 1975) (see Appendix 5). The perfor- 
mance objectives for each of the four ABC 
levels (ABC, 1974; 1975) in each of the 
four categories have been developed in a 
project conducted by Charles County Com- 
munity College (CCCC, 1977) (see Appendix 
6). These objectives provide a starting 
point for state agencies for the initial 
definitions of most of the performance re- 
quired for, operators in the water quality 
control field. (Slight modifications have 
been made in the system as proposed by ABC. 
Details of the present approach are given 
in the appendix.). A wide cross section of 
' practitioners in the water quality control 
field have been selected to review these 
objectives to insure that they meet "need 
to know'*, criteria. Appendix 6 shows a 
sample of the performance vObj ectives for a 
Level 1 operator in the category "process 
control for primary sedimentation." 

' ^ Once these objectives have been devel- 
oped, they will serve as a basis for both 
state agency sanctioned instructional pro- 
gr'ams and certification exam preparation. 
The: translation- of these objectives into a 
model certification exam with sample ques- 
tions has. been initiated, and an example 
of this effort may be found in Model Cer- 
tification Exam-nation Procedures — Oper- 
ators of^ Wastewater Treatment Plants — 
Process Control (ABC, 1977). Appendix 5 
shows several examples of the objective 
and its suggested corresponding certifica- 
tion exam question. 

In addition, the objectives* must be 
translated into instructional materials. 
The first step is to show the relationship 
or the sequences of the obj^ectives in a 
matrix. " A beginning of this matrix is 
•"■ available through a project at Charles 
County Community College (CCCC, 1978). 
Each of the performance objectives 



identified for each ABC level has been 
coded and tracked through a training pro- 
gram. Instructor guides are now being de- 
veloped based on these objectives. Table 5 
summarizes the subject^ areas that will be 
available in 1978 in a format based on the 
worksheet shown in Appendix 14 (page 171). 

Once the relationship of the objectives 
has been' established, the production of 
instructional- materials can begin. The 
basic step in the development of performance- 
oriented instruction is to lay out the in- 
structional process on an instructional 
package worksheet. Appendix 14 shows ex- 
amples of a worksheet and an explanation. 

What is required of the operator can be 
spelled out clearly on the worksheet. . The 
worksheet also provides space for sugges- 
tions for suitable instructional materials, 
and an instructional approach. The in- 
structor in planning can use these sheets 
to develop a number of different training 
delivery methods or modes of instruction. 

If all development efforts will utilize 
the suggested Instructional Package Work- 
sheet, or a modification of it, the water 
quality control profession — on the state 
and national levels — will be much closer 
to a uniform approach to solving the real 
need for high quality instructional mate- 
rials, and to the development of an in- 
structional delivery system for use nation- 
wide. 



Efforts in the Water Quality Control Field 

In recent years a number of instruction- 
al materials .have been developed that allow 
use of multiple delivery methods. Standard 
Operating Job Procedures (Charles County 
Community College, 1975) for many , unit pro- 
cesses in wastewater treatment plant opera- 
tions can be used for classroom instruction 
a? reference material, as a model for oper- 
ators to develop their own 0 & M manuals in 
their plants, and as sel;f-study materials. 
Appendix 2 shows a sample of an SOJP , 

Another effort is the Basic Lab Skill 
self -paced modules described earlier (pages 
30-31) (Clemson University, 1976) . These 
have many .applications in several instruc- 
tional delivery methods of interest to a 
state agency. They can be used: 
1. As a laboratory guide in a laboratory 
* \course on lab procedures. 
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Table 5 

Summary of Instructor's Guide Being Prepared 



Subject Level 

INTRODUCTION TO WATER ENVIRONMENT 

Natural Cycles. ^ 

Properties of Water ^ 

Properties of Wastewater 1 

Major Wastewater Treatment Processes. I 

BASIC KNOWLEDGE 

Basic and Applied Math ^ 

Safety 

Communication , . . I 

Lab Skills. ^ 

RECORDS AND REPORTING 

Preparing Purchase & Service Orders . I 
Ordering Consumable Supplies. . . • 1 

Completing Report Forms ^ 

Handling Emergencies. • • • ^ 

Maintaining Preventive & Corrective 
Maintenance Records 

HYDRAULIC EQUIPMENT 

Airlift Pump. . I, II, III 

Centrifugal Pump I, II, III 

Duplex Pump II, III 

Ejector Pump . . .11,111 

Positive Displacement Pump. . .1,11,111 

Screw Lift Pump • .11,111 

Single Speed Pump II, III 

Two Speed Pump II, III 

Variable Speed Pump ...... .11,111 

Automatic Valves. ..... H 

Ball Valves I 

Check Valves ^ 

Couplings ^ 

Dosing Siphons. ^ 

Fittings • i ^ 

Gate . . ^ 

Globe ^ 

Pet cocks. : . . . ■ ^ 

Pipe. . . ' -J 

Plug Valves ^ 

Position Indicators . I- 

Pressure Control. 

Vacuum Relief , ... .II 

Valve "Activators 

Amp Meter • ' ' ' ^ 

Kennison Nozzle . . '. . .II 

Magnetic Flow Meter 

Parshall Flume. ... 

Proportional Flow Weir. ....... .11 

Rectangular Weir. . I 

:,Rotameter ^. 



Subject Level 

RPM. ^. . . . ^ ^ 

Thermometer. ..... ^ 

V Notch Weir ^ 

Venturi. . " 

Watt Meter ^ ' 

Bubbler Controls » .II 

Counter Controls ' ' ' ^ 

Dials • .... I 

' Digital Control System i 

Electric Control System H 

Flo.at Control System i 

Hand-off-auto Selector . v H 

Hydraulic Controls ^ 

Lead-follow Selectors 

Log Scales 

Pneumatic Control. System ...... .II 

Pressure "Gage ^ 

Recorders. 

Time Controls. 

Totalizer ....... .11 

Vacuum ^ 

Valve Activator? 

Dry Feed System • • • -^^ 

Pressurized Gas System H 

Solution Feed System ^ 

ELECTRIC POWER EQUIPMENT 

Inductioi.v' Motor 

Small Motoc. . . r ^ 

Squirrel Ca&e Motor 

Synchronous Motu:* .II 

Delta Transformer 

Y Transformer 

Electric Circuits 1|11 

Manual Switch Gear 

SMALL GASOLINE POWER EQUIPMENT. ...... I 

LARGE* GASOLINE POWER EQUIPI^NT. . . . .1,11 

DIESEL POWER ECJIPHFMT .1,11,111 

AUXILIARY EQUIPMENT 

Speed Reducers 1>^^ 

Centrifugal Blowers .1,11 

Reciprocating Compressors .1,11 

Rotary Positive Displacement 

Compressors • .1,11 



PRE AND PRIMARY TREATMENT 

Screening & Grinding: Barminutor. 

Screening & Grinding: Hand 

Cleaned Bar Screen . . 



II 

, I 
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Tables Cont. 



Subject 



Level 



PRE AND PRIMARY TREATMENT continued 

Grit Removal: Cyclone. II 

Grit Removal: Hand Cleaned ..... I 
Primary Sedimentation: Combined 

Sedimentation/Digestion ...... I 

Primary Sedimentation: Rectangular .II 
Pumping Station: Bubble Control 

Duplex, Two Speed . II 

Pumping Station: Wet Well Mounted 

•Lift Station. . .^ . . , I 

SECONDARY TREATt-lENT 

Trickling Filtration: Roughing, 

Rotary. .1 

Trickling Filtration: Single 

Stage , Rotary II 

Aeration: ■ Aerobic Digestion 

Mechanical Propeller Aerator. . . Ill 

-Aeration: Extended - Air I 

Secondary Sedimentation: Circular 

Center Feed, Suction II, III 

Package Plant: Under 25,000 gpd. . . . I 
Package Plant: Over 25,000 gpd . . . II 

Lagoons: Aerobic . . . . II 

Lagoons: Facultative I 

Aeration: ^iechanical, Fix 

Bridge, Surface II, III 

SOLIDS HANDLING 

Sludge Digestion: Fixed Cover, 
Gas Recirculation, Rotary 
Positive Displacement Compressor, 
External Heat Exchanger, Single 
Stage, Flame Arrestor & Gas 
Production II 

Sludge Conditioning & Dewatering: 

Single Stage Elutriation II 

Solids Disposal: Landfill. ..... I 

Solids Disposal: Multiple Hearth . Ill 

DISINFECTION 

Gas Chlorination, 150 lb. 

J, Cylinder Mounted I 

Gas Chlorination, Ton Cylinder. . . . II 
Hypoiihlorination. ... . . ... . . . . I 

ADVANCED WASTE TREATMENT 

Intermittent Sand Filter II 

Precipitation ........... ..II 

Rapid Sand Filter II 

LABORATORY 

Acidity H 

Alkalinity. . II 

COD . .II 

' F/M Ratio II 

KJeldahl Nitrogen . II 



Subject 



Level 



Nitrite 

Specific Conductance . 
SVI-SDI - Sludge Age . 
Total Dissolved Solids 
Total Solids .; .... 

Turbidity 

Volatile Acids .... 



, II 
, II 
, II 
, II 
, II 
. II 
, II 



SUPERVISION 

Planning . . . . 
Coordinating . . 
Directing. . . . 
Work Delegation. 
Inspection . . . 



PERSONNEL . 

Interviewing 
Orienting. . 
Evaluating . 
Disciplining 
Dismissing . 
Development . 
Staffing . . 
Training . . 
Safety . . . 



REPORTING 

Daily. . . . 
Weekly . . . 
Monthly. . . 
Annually . . 
Regulations . 



FINANCIAL 

Purchasing ... 

Inventory Control 

Budget Preparation . . . . 

Budget Review. 

Bonding & Grant Procedure. 

PUBLIC RELATIONS 

Complaints ........ 

Promotion. 

Tours. 

Seeking Support. . . . 

EMERGENCY PROCEDURES 

Planniijg . . . . . ... . .. 

Coordinating . ... . . . 

Directing .... ^ ... . 

Work Delegation. .. . . . . 

LEGAL . 

State. & Local Regulations. 
Federal Regulations., . . . 
Local Responsibility . . . 
Contracts . ^. . . . . • - 



IV 
IV 

, IV 
. IV 
. IV 

, IV 
. IV 
, IV 
, IV 
.IV 
.IV 
. IV 
. IV 

.ly 

. IV 
. IV 
. IV 
. IV 
. IV 

. IV 
. IV 
.IV 
.IV 
.IV 

. IV 
;IV 
. IV 
.IV 



. IV. 
, IV 
.IV 
IV 

IV 
. IV 
. IV- 
.IV 
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2. As a workbook in self-paced laboratory 
courses. 

3. By an operator in his own plant, along 
with a knowledgeable person in labora- 
tory skills. 

4. By ariyOperator in his own plant on his 
own, with telephone contact to a train- 
ing center to ask questions. 

5. By an operator in his own plant on his 
own, with assistance received from an 
itinerant instructor during his peri- 
odic visits. 

In addition to the SOtJP and Basic Lab 
Skill projects, others are under way or 
planned, but it has been difficult for in- 
structors in the water quality field to 
keep abreast of all the instructional ma- 
terial's available that might be used by 
operator trainees or by an instructor in 
preparing his own materials. The IRIS 
project discussed on page 19 has now de- 
veloped a listing of instructional mate- 
rials to solve this problem. The present 
listing has over 2700, items that are avail- 
able in various forms such as printed mat- 
ter, slides, audio tapes, motion pictures, 
overhead transparencies and video tapes. 
IRIS is available on microfiche (42x) with 
access available by ID number, title, 
author, source, type of material, category 
' and subject.. Appendix 1 gives more detail 
of the system and examples of its products. 



Coordination of Efforts 

' The performance-oriented approach of- 
fers many advantages in the water quality 
control field, not the least of which is 
that the adoption of a standardized ap- 
proach to operator training will bring 
about great savings in overall expendi- 
tures for training. The elimination of 
duplication of effort with the sharing of 
materials is a major feature of the ap- 
proach.- 

A recommended first step in- this coor-\ 
dination effort is the adoption of a stan- 
dard methodology to develop performance 
objectives (aS; suggested in pages 33-36. 
and the. establishment of a national clear- 
inghouse (or committee) for instructional 
system development in the water quality 
control field. . This would enable each 
state agency (and other interested organ- 
izations) to place instructional package 
worksheets on file and request ones in 
other subject areas to assist in curricula. 



course and instructional material develop- 
ment. 

Secondly, all states should make maximum 
use of LRl'S to keep abreast of what is 
available for use in instructional programs. 
A system for entering new items, updating 
the listings, and transmitting the updated ■■ 
information to users, has already been de- 
signed, and only the administrative details 
remain to be, worked out. 

Thirdly, an information system should be 
established that will keep instructional 
material developers abreast of what is be- 
ing developed around the country. This 
listing would indicate what is being devel- 
oped, where, by whom, when expected to be 
ready and other details, A suggested for- 
mat for this effort is given in Appendix 7. 
Note that an item entered into this system 
immediately moves into IRIS when it is com- 
pleted. Most of the information is the 
same as that required by IRIS, Information 
of this type would help eliminate duplica- 
tion of effort by two or more .groups work- 
ing independently on the same development 
project. 

A fourth effort useful to state agencies 
would be a listing oH water quality control 
courses being offered around the country. 
An example of a suggested mechanism for ac- 
complishing this is shown in Appendix 8. A 
review of the information found on the form 
would indicate to an agency planner or 
other user: 

1. Whether a course is available to fit the 
needs of operators he wishes to have 
trained. 

2. Where, if a course is not available, he 
can get assistance in developing his own 
course from a person in charge of a re- 
lated course. 

3. If he wants to develop a course, who 
else has already done this and whether 
he can benefit from their experience by 
either bringing the instructors to his 
location to put on a course, or review- 
ing course materials while developing 
his own. 

-4. What information is available about in- 
'\ structional' materials to use in a course 
he is considering. 

The national clearinghouse,* or committee, 
would have to maintain contact with each 
agency that sponsors courses to keep the 
listing updated, and then be able to ,trans- 
mit this information to interested parties. 
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SectioF^: Management Systems 



THE STATE INSTRUCTIONAL DELIVERY SXSTEM 
Introduction 

There is a clear need for each state to 
have its own distinct instructional system 
and mechanism to coordinate, guide or reg- 
ulate the development and use of instruc- 
tional programs and materials for opera- 
tors in the state. The following discus- 
sion explores the essential points that 
should be considered in the establishment 
of the instructional delivery system and' 
what this report will call a "State Train- 
ing Coordinating Committee." 

t^rogram Management 

Most states do have some mechanism for 
managing some aspects of water quality in- 
structional programs. In some states, a 
governmental organization such as the 
state regulatory agency or an educational 
institution provides the leadership and 
directs a program for new entry and op- 
grade training for operators. In other 
states these efforts are directed by pri- 
vate organizations set up for this purpose 
or by some of the prof essional org'^nizations . 

In most cases the organization covers 
one or more aspects of the coordination 
and training need, but often does not in- 
clude all aspects. Table 6 summarizes the 
majot activities that should take place in 
the State Training C:>ordinating Committee. 
It may not be necessary for the organiza- 
tion to control the budgets and operation 
of these activities (usually it cannoL be- 
cause they are housed elsewhere in state 
government or private organizations) , but 
it must coordinate all the activities for 
maximum effectiveness in providing the 
quantity and quality of manpower needed. 

For maximum effectiveness, each state 
should work closely with a national effort. 
Such an effort has begun and is described 



oti page AO. The most important first 
effort is to open lines of communication 
between state coordinating committees and 
the national coordinating committee. 

Program. Area Definition 

In developing a state instructional sys- 
tem for water quality control, one of the 
initial efforts of the State Training Coor- 
dinating Committee •'jnust be to define the 
types of treatment plants, the process 
units in these plants and each component of 
each process unit. This has been done in a 
number of efforts which can serve as models 
(EPA, 1973, and Charles County Community 
College, 1975). 

In most states several btanches of the 
educational system are involved in instruc- 
tional programs of interest to the managers 
of the state's operator training program. 
TKe groups may {include (1) universities 
which are preparing engineers, scientists, 
and managers; and (2) the community col- 
leges or technical education centers pro- 
viding technicians. Both groups provide 
short term courses on specialized tppics,. 
In addition, many state agencies supply 
funds for spe^ciail courses, technology trans- 
fer seminars and the like. Funds from fed- 
eral agencies often funnel through state 
agencies for manual development and courses. 
Coordination of these activities would not 
only allow for more .efficient utilization 
of state controlled/ funds, but also allow 
for coordination with other states, federal, 
agencies and other ^interested organizations. 

Since most states have control of their . 
instructional efforts, it ,is reasonable/ 
that they should also control the quality 
of the instructors- used in these efforts. 
\A11 too often someone is selected as an in- 
structor because of time spent in a posi- 
tion where he has been exposed to the sub- 
ject matter of the' proposed course. This 
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Table 6 

Water Quality Manpower Management Activities 



ACTIVITY 



DESCRIPTION 



Personnel categories 



Performance definition 



Manpower rteeds 
assessment 

Performance required 



Evaluation questions 



Instructional system 
development 

Instructor development 

Instructional material 
^ development 

Coordination 



Informing 



Names of personnel categories such as 
operators, shift foremen, chemists, 
managers, sample collectors, etc. 

Description of performance required by 
each category listed above in each 
level . 

Numbers of persons needed, where and when. 

Detailed performance objectives for every 
aspect of each level and category de- 
fined above. • 

Translation of performance objectives into 
evaluation questions to be used in 
training as well as certification. 

Design of instructional delivery system 
to meet operators' needs. 

Training of instructors to carry out 

various instructional delivery progra^rrj^^ 

Development of instructional materials' 
for use In .various delivery methods. 

CooLdii.acing allocation of funds and 

activities by federal, state, local and 
private organizations. 

Keeping all levels of persons engaged in 
ins true t ion informed. 



SEE THESE PAGES 
FOR MORE DETAIL 

Pages 13-17 
Appendix 6 

,. Pages, 13-17 
Appendix 6 

Appendix 5 

Appendices 2, A 
Appendix 3 



Pages 33-36 
Appendices 2, A 

Pages 37-Al 
Appendices 1, 7, 8. 



experience, however, does not necessarily 
mean that he will be a successful instruc- 
tor. An effective instructor must: 

1. Have technical competence in the sub- 
ject area. 

2. Have the communication skills to trans- 
mit his knowledge to the operator. 

3. Have the personality to motivate the 
. operator so^that he will be able to 

accomplish the stated performance ob- 
jectives in the minimum time and most 
efficient manner. 

If high quality, self-paced instruction- 
al materials are made available t6 opera- 
tors, the materials themselves will com- 
municate the subject matter, and all that 
is left is to motivate the operator. How- 
ever, instructors will be needed in many 



training situations, and a systematic ap- 
proach should be used to prepare persons 
for this role. Appendix 3 contains a list 
of objectives developed . for . a 'series of 
training^courses that. prepare /instructors 
for the water quality control field. Be- 
sides the technical competence the instruc- 
tor brings to 'the course, the trained in- 
structor will go away with, expertise in 
communication skills and instructional sys- 
tems development techniques as outlined in 
Appendix 3. 
-> 

Performance Definition 

The State Training Coordinating Committee 
must have some means for setting priorities 
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of training needs. With the performance 
objectives defined for all four levels of 
ABC grades ^(CCCC, 1977) in the wastewater 
field, it wOuld be expeditious for the 
State Training Ccx)rdindting Committee to 
keep an up-t^o-date inventory of which per- 
formance catpgoties most frequently are not 
being met .in! plant opetations. This in- 
formation, c(^upied with the numbers of 
persons involved witl\, these operations, , 
will set the Itraining priority. Of course, 
there will bela base-line training effort 
for new entries into t-he field, upgrading 
of personnel , ^and the incorporation of new 
technology in the field. Several efforts 
have developed methods for estimating fu- 
ture manpower requirements (see pages 
^3-17). 

ABC has reviewed existing certification 
practi-es (ABC, 1976b, 1977a'). In addi- 
tion, ABC has used the detailed objectives 
developed for the four levels of ABC (CCCC, 
1977) (see Appendix 6), and- has suggested 
procedures for converting these objectives' 
into certification exam ' quest ions (ABC, 
11^77) (see Appendix 5). This, material 
with its associated workshop will assist 
the states ^in, developing not only perfor- 
Viance-oriented certification exams, but 
also exams, which will meet Equal Employ- 
ment Opportunity Commission (EEOC) require- 
ments. Appendix 5 gives an example of an 
objective from Level 1 for a primary sedi- 
mentation unit, the test item specifica- 
tion for generating a certification exam 
question, and the exam question. 

EEOC Requirements 

In recent years the relevancy of certi- 
fication exams as a measure of on-the-job 
performance has been questioned and law 
suits have begun in two states (Texas and 
California). Recent federal regulations 
outlined by EEOC have spelled out require- 
ments . to be met'^see Appendix 9). The 
important point here is that ' persons in- 
volved in training and certifying operators 
must consider the implications of these 
legislative and judicial acts. If they do 
not, the courts will set the basis on which 
operatoi:s are certified. 

The Civil Rights Acts of 1964 (U.S. 
Government, 1964) included the first men- 
tion of what might be constructed as ille- 
gal selection procedures : 

"...allows employers to give and to •. 



act upon the results of any profes- 
sionally developed ability test pro- 
vided that such test, its administra- 
tion or action upon the results, is 
not designed. Intended or usccL4:o 
discriminate because of race,^olor, 
religion, sex or national origin." 

Although this early law did not mention 
training and certification directly, a later 
administrative interpretation did. In 1970 
the Equal- Employment Opportunity Commission 
stated -(Sharf, 1976): 

"The term test is defined as any 
paper and pencil or performance 
measure used as a basis for employ- 
ment decision. The guidelines in 
this part apply, for example, to 
ability tests which are designed ro 
measure eligibility for hire, trans- 
fer, promotion, membership, training 
referral or retention." 

Thus, it behooves training and certifi- 
cation authorities to be ready to demon- 
strate that selection procedures are jQb 
related. Two types of .validation are re- 
quired, ojontent validity and criterion- 
related validity (see Appendix 9 for a dis- 
cussion of these term^ . A review of these 
topics will indicate the soundness of the 
per foVmanee-obj ective approach discussed 
earlier in t^his report and its applicabil- 
ity to the requirements of EEOC. 

Manpower Instructional System 
Development and ' Delivery 

Perhaps the greatestelisavings in time and 
money for any state effort will accrue from 
the willingness and ability of the-Stat^ 
Training Coordinating Committee to coordi- 
nate its training effort with other public 
and private groups-, both inside the state 
and with other state and national organiza- 
tions. On -pages 23-25, detailed ap- 
proaches were described on the development . . 
of performance obj eptives and translating 
these into courses and curricula. In addi- 
tion, schemes were proposed for listing in- 
structional materials available {IRIS) (Ap- 
pendix 1), instructional^ materials upder 
development (Appendix 7) , and courses 
available (Appendix 8) . If the State Train- 
ing Coordinating Committee actively parti- 
cipates in these activities, duplication of 
effort Would be minimized, thus saving both 
time and'money. Also," the standardization 
of production techniques would increase the 
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usefulness of each new item produced. 

Efforts to provide this k}.nd of: cooper- 
ation are in effect in some areas, for 
example, in Maryland, which has a coordi- 
nating group made up of the organizations 
indicated in Table 7. This group meets 
periodically to exchange information about 
training activities and to plan additional 
cooperative efforts. 



Selling the ProRram 

Traditionally., training has not been a 
high priority item with top managers and 
decision makers, and as a' result several 
innovative efforts have been ■ needed over ^ 
the last few years in order to reach these 
personnel. ' ' § 

Iri South Carolina a series of 10 work- 
shops was held to increase the awareness 
of elected and public officials to th^ir 
obligations and responsibilities. Th^ese 
workshops, entitled "WHO IS RKSPONSIBI^ 
FOR CLEAN WATER?,'* stressed the need for 
training and assistance available to the 
community to obtain this training. Appen- 
dix 10 Contains sample materials from this 
workshop. 

In Texas. a slide-tape presentation' was 
prepared to use at meetings where public 
officials learned about the roles they 
. should play in improving facility opera- 
tions. Public service announcements 
(PSA's) have also been used to alert pub- 
lic officials, as well as the general pop- 
ulation, to the importance of their treat- 
ment facilities. (Federal regulations re- 
quire TV and radio stations to include . * 
some public service announcements in their 
programming.) Appendix 11 reviews two of 
these public relations efforts. 

Selling techniques are required not 
only with management, but also with those 
who will benefit from the training. Too 
frequently the operator receives little if 
any reward fOr the effort put into train- 
ing, and the common rewards of increased 
pay or responsibility are not as widely 
practiced as they should be. 'For any in- 
structional system to be effective it must 
clearly show' the prospective trainee how 
lie will be rewarded for the effort. Many 
rewards are common, such as increase5i pay, 
prestige, responsibility and privileges . 
Reports about the use of these various 
techniques should be widely disseminated. 
Keeping the operator aware of yportunities 



can be handled by periodic newsletter. Ap-^ 
pendU 12 j?lves an example of a newsletter 
tised In South Carolina (the example shown 
is coniterned with training opportunities). 

One most important aspect of selling 
training to management is to collect hard 
facts of the costliness of not training and 
not liavlng proper maniigement systems for 
operational personnel — information' on 
such items as: 

1. Capital cost of municipal treatment 
plant per operator (as compared with 
industry) . 

2. Dollar value of savings to plant attri- 
buted to improved performance of staff. 

State training personnel should make col- 
lecting this kind of information a priority 
item so as to have some powerful facts to 
marshal when dealing with the setting "of 
program priorities. 



NATIONAL TRAINING COORDINATING COMMITTEE 

The effectiveness of the State Training 
Coordinating Committee suggested in the 
previous sections .will -be greatly enhanced 
if there is a National Training. Coordina- 
ting Committee to serve as a clearinghouse 
for information, ^uch an organization is 
already in existence and has begun to coor- 
dinate activities within the United States 
and Canada and to pool information on oper- 
ator training materials and activity. The 
organization is a Committee with key mem- 
bers from four associations concerned with 
operator training: ABC. AWWA, FACE, and. 
WPCF. 

Recommendations contained in the' report 
Roles and Responsibilities for Developing 
a Comprehensive Stat^ yater. and Wastewater 
Operator Training Program (ABC, 1976a) 
formed the basics for establishment of the 
Committee. The' Committee will seek to,, ac- 
complish two objectives in the near future.. 
First is the establishment of an operator 
training communications system beginning 
with the .identification of state and pro- ., 
vince training contacts.- (Appendix 13) . The 
next objective is a major project to com- 
plete a metrixto assess available training 
material. .The matrix was begun as an ap- 
pendix to the ABC report, which also pre- 
sented criteria for new material^ develop- 
ment. Being aware of several ongoing pro- 
jects whi-ch\ould provide useful inform<;tion 
for the matrix, the Committee will seek to 
establish close* coordination with them. 
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Table? 

Maryland Advisory Committee for Training of Water and Wastewater Operators 



ORGANIZATION 



American Society of Civil Engineers 

Charles County Community College 

Cheaspeake Section, American Water Works 
Association / 

Cheaspeake Water and Pollution Control Section 

Civil Engineering Department, University of 
Maryland 

Environmental Manpower and Education, 
Department of Natural Resources 

Maryland Board of Certif icatipn 

Maryland Environmental Services, Department 
of National Resources -^^ 

Maryland Municipal League 

Maryland Operators Association 

Office of Director, Environmental Health 
Administration, Department of Health and 
Mental Hygiene 

Operations Section, Division of Water and 
Sewerage, Department of Health and Mental 
Hygiene 

Public Water Supply Section, Environmental 
Health Administration, Department of Health 
and Mental Hygiene 

Washington Suburban Sanitation Commission 

Water Resources Administration, Department of 
Natural Resources 



Section 6: Recommended Approaches 
to Management Organization Structure 



In summary state should establish 
or designate an*"brganization to coordinate 
operator training activities in the .water 
quality control field. This State Train- 
ing Coordinating Committee must have the' 
authority, personnel and funds to do the 
job effectively. Tasks to be accomplished 
include the establishment of development 
standards for training materials, develop- 
ment of delivery methods and an overall 
instructional delivery system, maintaining 
information systems for materials and 
course, and providing information ser- 
vices such as newsletters ^nd workshops. 

All this can be greatly facilitated if 
each state ^will keep the National • Training 
Coordinating CpmiPittee appraised of its 
activities and is willing to share its in- 
formation and efforts with" this national 
group and other state committees. (This 
kind of effort has already been started, 
as discussed on page 40.) 

To be effective, each State Training 
Coordinating Committee must make maximum 
use of funds and funding sources available 



to it. The organization , should develop 
plans to tap all possible sources, such as 
federal agencies, state legislatures, pay- 
as-you-go plans, etc., and information about 
success^l, innovative funding 3trategies 
should b^ channeled through the- national 
coordinating group. 

The national organization should serve 
to bring tight focus to the development of 
new approaches to training. This Height be 
accompli she'd by obtaining grant money it- 
self to conduct efforts or by funneling 
funds to state organizations that have 
demonstrated competence in particular areas. 
The rjational organization should assist 
funding agencies in selecting contractors, 
evaluating quality of efforts on grants, 
setting.'Staridards for instructional mate- 
rial development, and evaluating graduates 
of program^ for improved performance on the 
job. 



Section 7: Examples of Instructional Delivery Programs In Use 



, INTRODUCTION 

The four states — Illinois, New Mexico, 
New York and South Carolina — which pro- 
vided much of the information, evaluations 
of the state of the-^art of operator ti*ain- 
ing, and suggestions for future directions 
contained in this report, all have in- 
structional delivery programs and philos- 
ophies that can be looked at as represen- 
tative of many other states. In this sec- 
tion some of those specific ideas and pro- 
grams are outlined as examples of current 
approaches to operator training. The dis- 
cussions that follow were provided by the 
four states. 



ILLINOIS 

Many wastewater treatment facilities in 
Illinois can achieve a higher degree of 
treatment than is presently being accom- 
plished. A number of plants demonstrating 
less than optimum treatment are in fact 
hydraulically or organically underloaded. 
There are a number of reasons for such un- 
satisfactory performance. It may be due 
partially to improper assumptions in de- 
sign, construction errors, to improperly 
evaluated industrial wastes or to unexpec- 
ted infiltration/Inflow. It is, however, 
generally agreed that the major deficiency 
in achieving optimum operation of Illinois 
wastewater treatment facilities is due to 
inadequate operation and^ maintenance pro- 
cedures. 

The pri'mary objective of an effort 
called Project Optimize is to improve 
significantly the operation and mainte- 
nance of 150 specific Illinois wastewater 
treatment facilities through a multi-media, 
multi-technique approach, and to train or 
upgrade instruction capabilities of 24 
operator-instructors, while concurrently 
improving the training and operator assis- 
tance capabilities in the state. The 



operation and maintenance procedures of the 
plants included in the program are studied 
prior, -during and following the actual 
training phases of the project in ordei' to 
evaluate program effectiveness. As a re- 
sult of this evaluation, it will be possi- 
ble quantatively to substantiate or reject 
the generally held opinion that operator 
training is a .necessary antecedent to opti- 
mum operation and maintenance procedures, 
and that it results in a favorable cost- 
benefit ratio. 

The cost-benefit ratio of operator 
training has been the subject of earlier 
studies^ Most notable is the Harbridge 
House, Inc., study, "Effectiveness Evalua- 
tion of Operator Training Conducted Under 
the Public Service Careers Program," a 
study of experience in a selected number of 
Texas cities. While this study indicates . 
a cost-benefit ratio ofv$9^1 for every $1 
expended, several factors should be noted. 
The study relied heavily on data from 
treatment facility self-monitoring reports . 
The use of such report information must be 
placed in proper perspective. Where labor- 
atory facilities are inadequate or improp- 
erly maintained and technical personnel 
inadequately trained , analytical results 
must be considered suspect. General exper- 
ience in Illinois indicates such, analytical 
data to be frequently invalid and mislead- 
ing. The training of personnel to peXform 
proper analysis and to evaluate results^, is, 
in fact, a recognized need in operator / 
training. The Texas report attempts to 
show in a tangible way the benefits of 
training. While such tangible measure is ' . 
mojit impressive to the budget-minded admin- 
istrator, it is most often the difficult to 
measure, intangible factors that must be 
considered; namelv , the commonweal of the 
people and their environment. — It- is rea- 
sonable to assume that in Illinois, as in ■ 
Texas, many operators are responsible for 
waste treatment facilities valued at 
$200,000 or more. The Texas studies showed 
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that the- estimated capital investment per 
operator amounted to $64,033, compared to 
a $10,200 capital investment for the aver- 
age production worker. It is reasonable 
to assunie that the situation in Illinois 
is analogous. > 

It is not, however, the intention of 
Project Optimize to evaluate the effec- 
tiveness of training in dollars of return, 
but rather to demonstrate that optimum 
operation and maintenance can "result from 
intensive training of facility operators. 
Some indication of the benefit of trained 
operators is contained in the "Statistical 
Summary of Preliminary Survey of Operator 
Training and Education," an unpublished 
report prepared by the Operator Certifica- 
tion and Training Unit of the Division of 
Water Pollution Control, Illinois Environ- 
mental Protection Agency. This study, 
covering 1,415 (59%) of the waste treat- 
ment facilities in Illinois, considers the 
adequacy of laboratory facilities and op- 
erator training as compared to plant ef- 
fluent quality. The study, based on a 
survey of surveillance personnel, indi- 
cates a substantial improvement in operar 
tion and maintenance of waste treatment 
facilities as a result of operator train- . 
ing. 

However, if optimum operation and main- 
tenance are to result from operator train- 
ing, two basic concepts must be recognized 
and achieved: (1) total involvement and 
(2) meaningful instruction. 

There must be total involvement of ap- 
propriate state and federal agencies, as 
well as owners and operators of wastewater 
treatment facilities. Also involved should 
be operator organizations and professional 
groups such -as the Illinois Association of 
Water Pollution Control Operators, the 
Illinois Society of Water Pollution Con- 
trol Operators, and Central States Associ- 
ation of the Water Pollution Control Fed- 
eration. The importance and impact of 
local operator groups on operator training 
and on operation and maintenance practices 
cannot be overemphasized. Involvement 
must include not only a consensus of plant 
owner, operator, government, and operator 
organizations that training should occur, 
but active support of such training, in- 
* eluding provision of the necessary equip- 
ment, tools and supplies wi'th which to 
utilize training received, and an on-going 
communication and the exchange of perti- 
nent information among all involved parties . 



To be meaningful, instruction in the 
operation of wastewater treatment facili-- 
ties must be relevant, transferring usable 
^knowledge and skills... The operator, 
equipped with new knowledge and provided 
with the necessary and appropriate tools 
and supplies, should be able to achieve the 
optimum level of operation and maintenance 
for the facilities under his control. 

Recognition of operator training needs" 
and accomplishments must be included in 
local, state and federal program plans, 
along with provision for appropriate oper- 
ator incentives and rewards. 

Project Optimize, then, addresses itself 
in a responsible manner to operation and 
maintenance deficiencies resulting from 
inadequately trained operators. For ease - 
in reference, the overall program has been . 
divided into five basic Elements: 



Element ■ I 

Management Awareness: /o increase sub- ^ 
stantially the awareness and support of 
municipal officials for the need for opti- 
mum operation .and maintenance of wastewater 
treatment facilities through 24 seminars 
reaching I7OOO to 1,200 officials. 



Element II 

Instructor Development: To train or 
upgrade the level of 24 operator-instructors 
through the development and demonstration 
of innovative instructor development tech- 
niques. After development, these instruc- 
tor techniques will be available to train 
additional instructors. 



Element III 

Operator Training Assistance: To opti- 
mize the operation and maintenance of 50 
specific wastewater treatment facilities 
through intensive operator training and 
assistance, and to provide varying degrees 
of^ in-plant, in-depth, specialized assis- 
tance to an additional 100 facilities. This 
.Element will also be utilized to improve 
operator assistance capabilities of agency 
staff, particularly staff not currently 
experienced in this area. 
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Element IV 

Centralized Instructor Aids: To devel- 
op 'an inventory of training aids as an 
adjunct to improved operator training 
techniques.^ 



Element V 

Program Evaluation: Tc evaluate the 
activities of Elements I t .irough IV and 
determine whether a significant improve- 
ment in wastewater treatment facility op- 
eration and., maintenance has resulted.. 

Project Optimize is funded by the 
. Illinois Environmental Protection Agency 
and the U.S. Environmental Protection 
Agency. Directly or indirectly, the pro- 
gram will ultimately affect nearly every 
facility in the. state, (1) through sub- 
stantially increasing the awareness of the 
need for optimum operation and maintenance 
" of wastewater treatment facilities", (2) 
through improving the level of operator 
training, and (3) -through enhancing agency 
staff operator assistance capabilities. 

NEW MEXICO •. , 

Operator TraininR Approach 

The proper operation and maintenance of 
municipal wastewater treatment facilities 
and the*, resultant improvement in water 
quality can only be accomplished with ade- 
quately trained utility operators. To 
provide these trained operators, the State 
of New Mexico, utilizing federal, state 
and local funding and services, supports 
several operator training programs. These 
programs vajry from regional private train- 
ing programs (local associations of util- 
ity operators) to an extensive two-year 
Associate of Arts Degree Program at New 
Mexico State University. Those programs 
presently in operation or proposed are as 
follows (see also Table 8 on page 48) . 

Utility Operators Vocational Education 
School - New Mexico State University: This 
Associate of Arts Degree Program consists 
of a catefully constructed curriculum hav- 
ing an average of 16 college credits per 
semester for freshnlen and 18 college cred- 
its per semester 'for sophomores. The pro- 
gram divides its emphasis between opera- 
tions type courses an'd lab courses. During 



the year approximately 33% freshman and 25% 
sophomore instruction time is allocated to 
lab procedures. This training program was 
initiated using CETA, EPA and state funds, 
which were used for capital equipment and 
first-run siy)port. The school is becoming 
self-supporting via university funding, 
tuitions, etc. 

0. J. T. Program (Carlsbad Area): This 
program for training utility operators 
utilizes the "Sacramento Operators Course" 
as its basis for instruction and course 
construction. The program will provide 
training for the sou'theast area of the 
state, thus allowing a reduction in travel 
to and from classes by students and in- 
structors . 

Basic course structure consists of the 
students meeting for one day a week at a 
central location for classroom instruction 
and the instructor providing on-site in- 
struction at the students* worksites on the 
remaining days of the w^ek. Total enroll- 
ment is projected to be' 22 students. 

Texas A & M Short Schools: Modular inr- 
struction schools teattrtaught by profes- 
sional instructors from Texas A & M, these 
provide fill-in coverage of subjects not 
presently taught or inadequately covered by 
existing instruction. 

Lab Techniques and Procedures Course: 
This consists of three one-week courses 
which prbvide instruction and hands-on ex- 
perience in lab procedures and techniques. " 
Instruction will include NPDES Reporting 
Requirements. 

N.M.S.U. Annual Short School: This pro- 
gram is a five-day technology transfer and 
training school for utility operators, con- 
ducted by New Mexico State University. 

New Mexico Water Supply and Pollution 
Control Association: In addition to the 
above training courses and schools, the New 
Mexico Water Supply and Pollution Control 
Association holds short schools for train- 
ing of utility operators. These consist 
primarily of four three-day schools' and one 
five-day short school. Average attendance 
is approximately 80 students for the three- 
day sc"hools and 200 students for the fiver- 
day schools, about 1,960 man days training 
a year. Because of widely varying subjects 
taught, it is impossible to allocate time 
spent between operations and lab instruc- 
tions.. 
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Table 8 

New Mexico Training Programs 





Title 


' Purpose 


Target Group 


Lfevel of 
1 Training 


1, 


Circuit Ridef 


Improve selected 
operational materials 


Plant operators 


Operators and 
technicians 


2, 


Entry Level Utility 
Operators Program 


Provide basic sKliis 
to new operators 


M e~k\j miin'ir'in^l 
liGW IllUll-i- ^ -i-pci X 

operators 


Operators 
II - IV 


3. 


Entry Level Utility 
Operators Program, 
Federal Manpower 
Programs 


Train entry-level 
personnel 


New and current 
operators 


Operator I 


4. 


Entry Level Utility 
Operators, New 
Employees 


Improve operator 
skills and plant 
operation 


Preoperation I 


Operator I 


5. 


Extension Outreach; 
Troubleshooting. 


Solve-; immediate 
.operating problem 
through educational 
process 


Plant operators and 
supervisors 


Operators , 
technicians 
and engineers 


6. 


Monthly Association 
Training • Sessions 


Continuing educa tion 
for improved manage- 
ment, operator skills 


Plant operators , 
supervisors and 
management . 


Operators . 
I, II, III 


7. 


Annual Short bcnooi .. 


Pnnt'Tnin'nff pducation 
for improved manage- 
ment, operator skills 


Plant operators, 
supervisors and- 
management 


Operators 
I - IV, 
Supervisors 


8. 


Short Courses, and 
Interim Short 
Courses 


Continuing education 
for improved manage- 
ment , operator ski lis 


Technicians , 

c n r> o T*\/1 Q nl* ^ . 

management 


Operator IV, 
college credit 


9. 


Skill Improvement ^ 
Training Courses 


Continuing education 
for improved manage- 
ment, operator skills 


Operators 
II, III, IV 


Operators and 
technicians 


10. 


Utility Operators 
Associate Degree 
Program 


Produce trained oper- 
ators of potential 
managers 


New, current "and 
potential municipal 
management and 
operators 


Utility oper- 
ators II, IV 


11. 


Training for ' 
Trainers 


Produce skilled 
instructors 


Educators in 
programs 1-13 


Technicians , 
professionals , 
managers 
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In addition to these programs, the 
'^association also sponsors a 42-week train- 
ing program. This is a series of programs 
at localized training centers, using the 
Sacramento State correspondence course 
manuals and the Texas A & M manuals as 
source materials. 

. State Agency Staff Training 

Training fpr agency staff is provided 
through the use of both internal and ex- 
ternal programs. One of the main methods 
of, providing that needed training is by 
sponsoring individual staff members in > 
their attendance at various training func- 
tions, such as the New Mexico Water Supply 
and Pollution Control Association Utility 
Operators Short Schools, EPA and locally; 
funded short "schools and short courses 
sponsored by various municipalities, agen- 
cies or other state agencies. 

• Field Personnel: The major training 
: program for field personnel is the New 
Mexico Water Supply and Pollution Control 
Association Short Schools. Of the six 
regional offices that make up the^ field 
staff, average .attendance at the three-day 
schools is two persons from the ..region in 
which the school, is held, comprising ap- 
proximately 18 man-days of training. In 
addition, average field staff attendance 
at the five-day short schools is two per- 
sons from each of the regions, comprising 
'approximately 60 man-days of training. 

In addition. New. Mexico State Univer- 
.sity has proposed a series of training 
programs for both new personnel and ad- 
vanced personnel. This training would be 
aimed at providing the new, as well as the 
experienced, environmentalist* with strong 
technical training in the wastewater field. 

Central Office Staff Training: For 
Central Office personnel, as with field 
staff, the Ne\^ Mexico Water Supply and 
Pollution Control Association Short 
Schools are also utilized as a training 
program. This is supplemented with in- 
house and EPA training programs. Projec- 
tions for staff training consisted of ap- 
proximately/ 12 staff members attending 
various training programs varying from • 
four hours to five days, giving an estima- . 
ted man-day training total of 45 man-days 
for FY 77. 



NEW YORK 
Introduction 

There is a severe shortage of expertise 
in the operation of wastewater facilities 
which has the potential for causing defi- 
cient use of the massive investment govern- 
ment is making in such facilities. The 
problem is not one of inadequate numbers or 
basic capability of people in or entering 
the field, but of inadequate .development of 
the knowledge, skills and abilities re- 
quired after entry. 

Regardless of whether entry-level re- 
quirements are maintained as is, or raised, 
the nature of municipal wastewater treat- 
ment plant operation is such that, a means 
of developing operator capabilities is re- 
quired once the operator has been employed. 
A total system of entry-level, on-the-job, 
upgrade and special purpose training is 
required and suggested in this analysis. 
This system- is mandated by intelligent 
planning to make good use of the public in- 
vestment in environmental improvement. 
Many elements, of the system are now in 
place in New, York, and most of t;he others 
are under development.. Some may be "idealrf* 
where full development is not totally 
achievable; 

A brief review of the background to the . 
current '*state of the art** in New. York 
should be helpful. Duj^ng the Depression, 
many wastewater treatment plants were built 
for New York State communities under W.P.A. 
These were of simple design, generally pro- 
viding for the settling out and removal of 
solids from' the sewage, followed by disin- 
fection. Operational control was limited 
primarily to ensuring regular sludge remov- 
al and control of disinfectant dosage. Yet, 
even then,, it was recognized that operators 
of these facilities required certain basic 
qualifications if the public health was to 
be protected by sewage treatment. Conse- 
quently, in 1937 the Public Health Council 
set the minimum qualifications a prerson 
must have for "certification** as a waste- 
water treatment plant' operator. 

The wastewater treatment plant of today 
can best be compared to a chemical process- 
ing plant. Effective operational control- 
demands that specialized technical" capabil- 
ities be developed in operators beyond the 
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basic level which was previously satisfac- 
tory. However, the current operator man- 
power development system has not progressed 
significantly from that which was to pre- 
pare individuals to operate the relatively 
simple facilities of the past. 

Before the entry level, a minimum basic 
educational level must be reached. Prior 
to certification (i.e., approval of the' 
minimally required qualif icationis) , an 
individual must acquire specified opera- 
tional experience and satisfactorily com- 
plete an entry-level training program. The 
individual is then eligible for certifica- 
tion,, and for all practical purposes, the 
state's impact on this individual's per- 
formance is nonexistent beyond this point. 

Through continued experience and a 
scarcely available amount of on-the-job 
and classroom training opportunities , most 
of the state's 1,800 municipal operators 
attain what can be identified as ' the "jour- 
neyman'' level. That is, they are consid- 
ered competent, to operate facilities under 
ordinary circumstances, but generally lack 
in-depth knowledge, skills. and abilities 
which will enable them to adapt to condi- 
tions out of the ordinary. Unfortunately, 
the nature of municipal wastewater treat- 
ment is conducive to extraordinary condi- 
tions; this is reflected by the poor lev- 
els of performance at many new facilities. 
In^ addition, the majority of the new facil- 
ities being constructed are of such size 
and/or complexity that a "journeyman" level 
of competence is no longer adequate under 
ordinary circumstances. 

A small percentage of the operating pool 
in the "State currently progresses in capa- 
bility to the "master" level. That is, 
they develop capabilities to cope with ex- 
traordinary circumstances an d^ the complex 
problems associated with the advanced 
technology. The primary problem with the 
state's current capabilities is that the 
number progressing to the "master" level 
is inadequate. 

This cannot be attributed to the apti- 
tude of the operating pool. The minimum 
qualifications required of operators, while 
realistic, are high. The source of the 
problem is that the state has' not taken 
measures to assure the availability of the 
resources necessary to develop the capa- 
bilities of the operating pool to the level 
requi red . 



The problems which could potentially, 
result from failing to provide these re- 
sources are substantial. In the period 
between 1965 through 1978, approximately 
$20 billion will have been spent on con- 
struction of wastewater facilities in New 
York State. If the facilities are not op- 
erated properly, a large percentage of .this 
investment will have achieved no benefit. 
Wastewater treatment plant operational 
staffs are the people ultimately responsi- - 
ble for the protection of this public in- 
vestment and its efficient use,, as well as 
the protection of the public health and the 
environment . 

The only apparent alternatives to reduc- 
ing the number- of plants failing to meet p'er- 
mit conditions are assuring adequate manpower 
development, making capital improvements to 
the facilities, using enforcement action or 
accepting substandard effluents. Capital 
improvements will prove extremely costly 
and still may not achieve the desired re- 
sults. Enforcement, while it will ulti- 
mately be required in a number of instances, 
may prove impractical for wide-scale appli- 
cation to municipalities on a. significant 
basis and is not a solution in itself. Even 
if a municipality is subjected to penalties, 
it must then still solve the problem of 
substandard plant performance. Accepting 
the substandard performance cannot be con- 
sidered, given the magnitude of the invest- 
ment in water pollution control the public 
has made. 

What is identified in the following 
analysis is a system which, while not the 
solution to all plant performance problems, 
can provide reasonable assurance that few 
such problems will be attributable to the 
manpower elements of operation. The cost 
of this assurance is small compared with 
that of the original .investment and the 
other alternatives cited above. 



System Elements - Conceptually 

The system has been designed to^assist 
in the major objective of New York's Pure 
Waters Program — that is, the abatement of 
water pollution ~ through operational man- 
power development. In order to accomplish 
this, it is necessary to provide broad 
training in the fundamental elements of 
plant operation to every individual in the 
state who will have operational 
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responsibility. This is being provided 
. now and. must be maintained. In addition, 
intensive training must, be provided for a 
limited number of individuals for two 
interrelated' purposes . First is the 
achievement of the "master" pool of opera- 
tors referred to above. Second is the 
need to have the capability of assisting 
specific plants with manpower-related 
operational problems which cause deleteri- 
ous impact on the environment. A concep- 
tual, description of each major element in 
the system is presented below. (See Table 9.) , 

Entry-Level Training: Since 1965 the 
state has supported' this level of training 
by contracts with educational institutions. 
The three basic considerations behind this 
effort are: 

1. The training is essential for assuring 
that, those responsible for facility 

I operation have the fundamental know- 
ledge required to meet their responsi- 
bilities. Each and every certified 
operator in New York must have at least 
this level of training in order for the 
water pollution program to have any 
measure of success. 

2. The Department should continue to me6t 
a portion of the costs required for 
conducting this training. This is nec- 
essary to maintain the quality of the 
courses through use of the highest cal- 
iber instructors,- updating curriculums, 
adding new courses to keep pace with 
changing technology, scheduling courses 
when and where needed, and other means. 
Such quality assurance is impossible to 
attain 'through a totally regulatory 

• posture, which is the only -alternative. 

3. The contracting institutions can pro- 
vide the necessary training more effi- 
ciently and effectively than any other 
resource. Over the past 10 years, 
these institutions have acquired the 
necessary expertise for conducting the 
entry-level training, as well as having 
*the . 'necessary laboratory facilities . 
Mdr6 than l^i times the present program 
cost amount, would be required for the 
Department to conduct this. training 
using its own staff and facilities. 

Upgrade and Special-Purpose Training: 
Although different in objectives and scope, 
training at these two levels is similar in 
concept. Both levels of training build 
upon the entry-level. Increasing the oper- 
ator's knowledge and skills for better 
performance of the individual and, as a 



result, the treatment plant. Upgrade 
training is broader and more general in na- . 
ture and is offered to a larger target 
gtoup. Special-purpose training is more 
specific in both nature and target group. ' i 
It is intended "either to eliminate specific':, 
problems or to develop specific capabili- 
ties. Both are required for a substantial 
percentage of the state's operators. 

1. Upgrade Training in the proposed system 
would continue to be offered through J 
existing mechanisms, but the capabili- 
ties of these mechanisms would be in- 
creased through the assistance of the^ 
system elements discussed in following 
sections. An additional stimulus to the 
improvement and increased utilization of 
upgrade training is the concept of re- 
newal of treatment plant operators' cer- 
tificates, with continued training as a 
requirement. This is an issue which re- 
mains to be dealt with. 

2. Special-Purpose Training , to be conduc- 
ted on an effective basis, requires a 
method of identifying both the subjects / 
which need to be presented and the indi- 
viduals who should attend. Needs for 

the courses will be identified by analy- 
sis of operating data on a statewide 
basis, field observations -by the educa- 
tional assistance teams, and recommenda- 
tions of operators and Department, field 
personnel. Participants will be iselec- 
ted in a similar manner. The focal 
point of the delivery mechanism will tie 
the training facility, when established, 
and the educational assistance teams 
discussed in following sections. Selec- 
ted participants would attend specific 
courses held at the training facility 
and at in-plant locations throughout the 
state, conducted by staff- of the educa- 
tional assistance teams. 

Project Aim: As can be seen in this 
proposal, the training delivery mechanisms • 
of the system range from broad programs for 
attendance by all operators to very spe- 
cific programs for selected individuals. 
The subsystem which is being developed for 
identifying the"^ individuals and subjects 
for the intensive levels of training, as 
well as having broader manpower planning 
capability, is given thev^name "Proj ect Aim. " 
This subsystem will have two elements: a 
data processing and analysis element and an 
element based on professional evaluation 
and j iidgment . 

The data processing element will have as 
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Tables 

Comprehensive Wastewater Treatment Plant Operator 
Training and Development System — Conceptual Summary 



SUMMARY 



OBJECTIVE 



METHOD OF 



TARGET, 
GROUP 



ENTRY-LEVEL 
TlRAINING 


Classroom training 
- broad in nature 


To provide 
fundamental 
knowledge 
required for 
plant operation 


Primarily through 
contracts with 
educational in- 
stitutions 


Highly exrensive 

- mandatory for 
all NYS operators 

- voluntarily at- 
tended by others 
involved in plant 
operations 


UPGRADE 
TRAINING 


Primarily class- 
■ room training; 
median in speci- 
ficity between 
entry-level and 
special purpose 


To improve 
knowledge and 
skills of oper- 
ators beyond the 
minimum level 
required 


Through educa- 
tional institu- 
tions, supple- 
mented by courses 
at treatment 
plants and at the 
training facility 


Extensive 
- most NYS opera- 
tors plus selec- 
ted other indi- 
viduals involved 
with plant opera- 
tions 


PROJECT AIM 


Development and 
operation of a 
sub-system to 
assist in estab- 
lishing training 
needs and prior- 
ities 


To' focus the 
intensive ele- 
ments of the 
system's train- 
ing delivery 
mechanisms for 
achievement of 
maximum pollu- 
tion reduction 


Automated data 
system supple- 
mented by judg- 
ment of system 
pjersonnel and 
others 


All operators and 
treatment plants 
in the state 


TRAINING 
FACILITY 

r 


An actual treat-: 
ment facility with 

capabilities 
built-in 


To provide a 
base of opera- 
tions for system 
implementation 
where "hands-on" 
instruction and 
practical demon- 
nitrations can be 
provided 


To be constructed 
at the "head end" 
of a major treat- 
ment facility 


Primarily for use 
in special-purpos<; 
and upgrade train-- 
ing and the prac- 
tice and demon- 
stration of oper- 
ational tech- 
niques by the ed- 
ucational assis- 
tance teams 


SPECIAL-PURrOoli 
TRAINING 


A 'Dai.cinceu iuj.a ui. . 
classroom and 
"hands-on" train- 
ing. For specific 
trainees and/or 
on specific sub- 
jects 


To develop full 
capabilities of 
selected opera- 
tors and to 
overcome spe- 
cific problems 


By educational 
assistance teams 
at the training 
facility, supple- 
mented at selec- 
ted plants 


Intensive - a 
limited number of 
selected opera- 
tors from selec- 
ted treatment 
plants ■ 


EDUCATIONAL 
ASSISTANCE 


Total operational 
training to en,tire 
plant operating 
staffs at their 
own facilities 


To eliminate 
operational de- 
ficiencies when 
due to manpower 
development 
causes at 
plants in NYS 


By educational 
assistance teams 
at operating fa—' 
cilities exper- 
iencing opera- 
tional difficul- 
ties 


Highly intensive 
- selected". oper- 
ating staffs 
(anticipated max- 
imum impact apon 
plants in S-25 
MGD size range) . 
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inputs the self-monitoring and regulatory 
surveillance data supplied in connection 
with the. Permit System and the operation 
and maintenance data supplied in connec- 
tion with the Department's program of op- 
eration and maintenance cost reimbursement. 
Also provided as input to the system will 
be data on experience and training of in- 
dividual operators. 

Supplementing this will be the judgment 
of needs as assessed by the educational 
assistance . teams , Department field person- 
nel and other reliable sources. Project 
Aim will serve to direct the resources of 
the system where they will achieve maximum 
results in improving water quality. To 
achieve the same results without this sub- 
system would require a considerably greater 
output of resources. 

The Training Facility: S^uccessful op- 
eration of the proposed system requires a 
training facility consisting of appropri- 
ate classroom(s) and other standard in- 
structional necessities. More important, 
however, is a demonstration-scale waste- 
water treatment plant and ancillary equip- 
ment which can be used for instructional 
''purposes. This requires that the effluent 
ftrom the training facility be discharged 
int^ a large treatment plant, rather than 
a small plant or directly to a receiving 
water^ This will permit operation of the 
facility to be determined strictly by 
training needs, without the added con- 
straint of constant production of high 
quality effluent. 

The training facilit * will be the base 
for the special-purpose craining, giving 
the trainees the opportunity to obtain 
"hands-on" practice and to manipulate the 
treatment plant and equipment during 
training. It will also give the educa- 
tional assistance teamS' and "master level" 
operators the opportunity to practice ad- 
vanced operational techniques. The fa- 
cility will be the center in the state for 
instructional materials in water pollution 
control. 

Educational Assistance Teams: The key 
to successful implementation of any system 
is the personnel who* operate the system. 
This is particularly true in the. case of 
manpower development systejns. The educa- 
tional assist tance teams will have three 
fundamental . responsibilities : 
1. Providing in-plant educational assis- 
tance .to operating staffs at facilities 



established as priorities through Proj ect 
Aim. 

2. Providing special purpose training at the 
training facility to those individuals 
and in those subject areas established 

-as priorities through Project Aim. 

3. Providing assistance and instruction to 
those involved in providing entry-level 
and upgrade training; preparing for this 
and the above assignments; developing 
training aids for this and the above 
assignments; operating the training fa- 
cility treatment plant. 

In order for effective performapcj of 
these functions, the educational- a'liiistance 
teams will need to maintain their own oper- 
ational expertise, which is a major reason 
for^assigning them the responsibility for 
operation of the training facility. There 
should be ;three teams altsrnating in the ^ 
performance of each of the functions spe-- 
cified immediately above. Each team should 
consist* of an operator-engineer-instructor 
and two operator- instructors . There should 
also be two scientists as resource persons, 
primarily for labo'J::atory training and anal- 
yses, a project director, and a clerk- 
typist. 



The System - Implementation Details 

Entry-Level ^-^nings This is currently 
the strongest / . • ' ^ .^f New York State's 
water pollution ccivcrul training effort, 
it is proposed to maintain the present ca- 
pacity. This will provide training for 
approximately 300 operators per year. 

Upgrade Training: It is proposed to im- 
prove the capabilities of the existing'de- 
livery system through development of staff 
of the Office of Environmental Manpower and 
other key Department personnel. The capa- 
bility acquired will be disseminated to 
others involved in the upgrade training ef- 
fort such as higher-level operators and 
academic instructors. 

The means of staff development will be 
attendance at operational courses and di- 
rect involvement in facility operations. 
At full capability, training will be pro- 
vided to approximately 400 operators per 
year, with the objective being to bring 
them to what has been previously referred 
to as the journeyman level. This figure 
is higher than that for the entry-level 'for 
a number of reasons. Individuals may 
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require .training In several japgrade train- 
ing sessions; there is a backlog of indi- 
' viduals requiring this training; and new 
technical and regulatory developments will 
require additional training of individuals 
to maintain current levels. 

This level of training will be rela- 
tively broad-based and for the most part 
' can be best provided ^locally at education- 
al institutions such as the community col- 
" lege network. In certain instances, up- 
grade training at centrally lov-n^^d treat- 
ment plants and at the str-^t ^ training cen- 
ter will be most effective. 

.Project Aim: The development of Project 
Aim was initiated under an EPA grant, and 
remains in progress. 'Details regarding 
each individual pl.ant's unit processes, 
_ the self-monitoring and regulatory sur- 
veillance data provided under permit con- 
ditions, training and experience records 
of operators and professional^ judgments 
will be integrated into a system. This 
system will be used to establish priori- 
ties in terms of upgrade and special-r 
purpose training which should be provided 
operators with special needs for training 
or special tallents to be developed, and 
plants at which manpower development will 
achieve significant operational improve- 
ment. For the total system to achieve its 
intended effect without Project Aim would 
require resources several^ orders of magni- 
tude higher. Data concerning approximate- 
ly 500 municipal wastewater treatment fa- 
cilities and 2', 000 operators will be anal- 
^ yzed in the system for the establishment 
of priorities. 

Training Facility: The nature of waste- 
water treatment plant facility operation 
mandates that, in order to be effective, 
training and other facets of manpower 
development must include specialized and 
intensive elements. The- specialized, in^- 
tensive training can only be given effec- 
tively by individuals who are knowledge- 
able and proficient in both the practical 
and*" theoretical phases of operation. The 
advances which are being made in treatment 
technology also require that instructors 
keep themselves current. 

Effective instruction in the special- 
ized, intensive subjects which need to be 
taught can only be given where the train- 
ees have the opportunity to actually. ob- 
serve and use, in "a training- environment , 
equipment of the nature they will be using 



at their own facilities and observe as far 
as possible the effect of the techniques 
they will be learning. 

All of the above p^oint out the neces- 
sity for a training center consisting of a 
treatment plant and instructional facili- 
ties. Such a facility is proposed herein. 
A substantial amount of the capital costs 
required can be provided by the federal 
government under the authority of Section 
109(b) of the Water Pollution Control 
Amendments of 1972 (P.L. 92-500). 

■ The facility would be staffed by the 
Educational Assistance Teams, with support 
services provided by a stenographer an<i:;two 
laborers. AdHitional annual costs will be 
similar to those required for the operation 
of a ^small-scale treatment plantl Opera- 
tion the facility by_ the Educational 
Assistance Teams will enable them to test , 
newly developing operational techniques for 
process optimization and to develop such 
techniques themselves. Such techniques, 
when proven effective, can be spread 
throughout the state through the various 
elements of the Comprehensive Operator 
Training and Development System. 

0 

It will also provide the opportunity for 
truly practical trainihg. Approximately 
300 operators will be trained at the facil- 
ity each year. The majority of the train- 
ees at the center will be receiving special- 
purpose training which can only be given at 
such a facility. The remainder will be re- 
ceiving upgrade training, where it is evi- 
denced that the specific upgrade training 
courses in question can be provided more 
effectively at the center than at educa- 
tional institutions or at centralized 
wastewater treatment plants. 

The center will also be the focal, point''^ 
for development of instructional materials 
and be important as a resource for the 
training of regulatory agency engineers in 
the operational aspects of water pollution 
control. A key additional use of the fa- 
cility will be fo"r.the training of those in 
the state who are instructors In entry- 
level and upgrade training programs to as- 
sure the transfer of appropriate new devel- 
opments at those .levels . 

Special-Purpose Training: Intensive 
Instruction in the operational control and 
maintenance of many unit processes and the 
equipment required for these processeSv^ 
necessary for' their effective util'izatioh-, 
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and proper upkeep. As stated above,,- such 
instruction can only be given effectively 
by individuals thoroughly knowledgeable ^ 
about the processes and equipment. The 
proposed system vill develop the required 
expertise in the Educatiotial Assistance 
Teams and enable the. transfer of this ex- 
pertise by means of special-purpose train- 
ing conducted at the training facility and 
at treatment plants during on-site educa7 
tional assistance projects.' Approximately ^ 
200 operators per year will receive this 
training. The prorated cost of the 
special-purpose element 'of the system is 
$100,000 per year, primarily in personnel 
costs. 

Educational Assistance: The most in- 
tensive Biement of the system will be the 
Educational Assistance Projects (EAP).^ 
The Educational Assistance Teams will con- 
duct total training programs at plants 
selected through Project Aim. The EAP 
will be tailored specifically to each 
plant at which' it is conducted. The ob- 
jective is not merely to overcome the 
specific operational problem or problems 
which -may have caused Project Aim to focus 
on it. It is to adequately develop--^e 
plant staff so that while overcomj^g spe- 
cific problems, future operational prob- 
lems are avoided. 

A minimum of, 15 EAP's could be provided 
each year, resulting in the optimization 
of the operation of plants selected so 
that their improvement would have maximum 
benefit to the environment. The EAP's 
would also provide for maximum development 
of approximately 100 operators per year. 
In addition to developing fuller capabili- 
ties for the operation of the plants at 
which the EAP's were conducted, these op- 
erators wilL, be the nucleus for upgrade 
and other local training efforts for oper- 
ators of additional plants in^their a]5eas . 

SOUTH CAROLINA 
The. Trainers . ^ 

Training for operators pjf water and 
wastewater treatment plants in South Caro- 
lina is provided by ^ two state institutions:, 
Clemsott' University and the Technical" a:nd 
Comprehensive Education System (TEC). The 
university's training program is .directed 
by the /Office of Operator Tratlfing, a di- 
vision of the Department of Environmental 
Systems Engineering-, within^ the College 



of Engineering. The TEC syistem includes 16 
locally .directed technical education cen- 
ters and' colleges around the state and a 
state-level Special Training Projects Of- 
fice. Both the Office of Operator Training 
and TEC are funded by annual appropriations 
from the South , Carolina General Assembly. 

Clemson University: In the mid-1950's, 
influential members of" the Water and Pollu- 
tion Control Association of South Carolina 
(WPCASC) , recognizing the need for well 
trained operators in the state, convinced 
the State Legislature to appropriate $10,000 
for operator training at Clemson UniverSiity. 
Initial emphasis was placed on developmer^t 
and delivery 'of correspondence courses , but 
the program gradually expanded 'as annual 
appropriatiors gradually increased, and 
today administering correspondence courses 
is only one of the Office of Operator 
Training's activities. 

One of Clemson Operator Training's most 
successful and well received proj^cbs^.is 
its Short School, an intensive three-to- 
four-day review session for operators held 
in the spring. of each year. Short School 
uses performance-oriented instructional 
materials, developed at Clemson,, to refresh 
the operator's knowledge of the practices 
and procedures of water/was te|(^er treat-*^. 
ment. Classes for all certi^^CT^ion levels 
in water and wastewater 'are orxered, and 
certification examinations usually are ad- 
ministered on the day following the conclu- 
sion of the school. One-hundred-eighty- 
five persons attended the May 1977 Short 
School. 

Short School ,has become a vital part of- 
operator training in South Carolina, and 
operators, WPCASC and the South Carolina 
Board of Certification of Environment,al 
Systems Operators have regularly requested 
Clemson to offer two schpols per year. In 
response, Clemson has planned to sponsor a 
modified, two-dky short school in the fall. 

Approximately two years ago the' Office 
of Operator Training began publishing a 
bimonthly newsletter, the South Carolina 
Environmental Systems Operator. The Oper- 
ator is designed and written for in-plant 
operating personnel and attempts to be an 
informative,- and entertaining, news medium, 
rather than a technical publication. , * 

Specialized workshops are also a part of 
the Operator Training program. ' To date, in 
1977, workshops in mathematics, operation 
and maintenance of "package" plants 
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and operation arid maintenance of" pumping 
stations have been held. An average of 17 

• persons attended each short course. > 

• Instructional materials v/sed in Short 
School and much of the mat^ial used in 
workshops are developed at- Clemson by the 
Office of Operator Training. For example, 
work was' completed recently on the second 
edition of Math Problems for Water Quality 
Control Personnel, a book of 77 problems 
presented as a,^ operator would most likely 
ericpiinter them in , a treatment plant. The 
j>r^l/ems were selected from more than 1,500 
submissions from active operators. The 
number of words in each problem statement 
is held to a minimum, and, to the extent 
possible, ail data are shown in charts, on 
diagrams, on reports, etc. The book comes 
in two veiteions: as' a student workbook 
and as an instructor ' s manual. The versa- 
tile instructor's manual contains only 
problem structures (without data), a for- 
mat which allows a single problem to be 
used any number of times. 

In addition to discharging their train- 
ing duties, members of the Operator Train- 
ing staff serve on the South Carolina 
Board of Certification of Environmental 
Systems Operators and the Board's ^xam 
Development Committee. Until recently the 
project administrator of Clemson Operator 
Training chaired the Exam Committee and, 
in that capacity, did much to promote the 
performance-objective approach to exam 
writing. 

An area in/ which the Office of Operator 
Trs^ining has pcitential to' increase its 
service to the state involves extension 
activities. For example, "a specialist to 
provide on-^th^J^ob straining and direct 
technical assis^tance Is needed in South 
Carolina, and plans are being made at 
Clemson to employ such a person sometime 

• in the futgkr^e. 

TEC: Water/wastewater treatment b^ing ^ 
a technical field, participation in /opera-' 

' tor, t-raining by South Carolina's technical 
education centers has evolved naturally 

'since the TEC system began taking shape in 
the early 1960s. Most of the training 
offered by TEQ^ is limited to continuing 
education courses taught at night and de- 
signed to aid persons already in the water/ 
wastewater field upgrade themselves with 
regard to certification levels. These 
courses usually last- between 12 and 16 
weeks and involve 96 to 100 class hours. 



Between September 1976 and May 1977 approx- 
imately 500 persons were enrolled in such 
courses in South Carolina TECs: Each en- 
rollee pays $4Q to $60 to attend a course. 

Two technical colleges offer two-year 
associate 'degree programs covering both 
water and wastewater. Greenville Technical 
.College has a program in water and waste- 
* water technology, and Sumter Area Technical 
College awards associate degrees in envi- 
ronmental systems engineering. 
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Other Principals 



While Clemson's Office of Operator 
Training and the TEC system deliver most of 
the training operators in South Carolina 
receive, three other organizations play 
important role'sly^in determining what that 
training will oe. These organizations are 
the Water and Bollution CoTttrol Association 
of South Carolina (WPCASC) , the South Caro- 
lina Department of Health and Environmental 
Control (DHEC) and the South Carolina Board 
of Certification of Environmental Systems 
Operators (the Board of Certification) . 

WPCASC: WPCASC is a voluntary a'ssocia- 
tion of operators, engineers managers and 
other persons with interests in the water/ 
wastewater field. Because it is recognized 
by most -deciision makers as the best medium 
through which operators can express collec- 
tively their views on issues refevant to 
the field, WPCASC can have a great deal .of 
influence, formal and informal,, on any sub- 
ject associated with water/wastewater . 
treatment. 

Regarding operator training, WPCASC got 
involved at the very beginning of Clemson's 
program and, in fact, deserves much of the 
credit for the existence of a Clemson pro- 
gram. The initial state appropriation used 
to establish operator training at Clemson 
was granted in response to WPCASCN lobbying 
efforts, and the Association has played an 
important 'role in the development of Clem-, 
son's correspondence course system. WPCASC 
has worked with Clemson in developing and 
choosing manuals for the courses, holds 
copyrights on many of the manuals and han- 
dles major portions of the financial n^^t" 
ters associated-with the courses.- 'The d^l;;-^ 
rection WPCASC takes concerning operator 
training largely is determined by the ac- 
tions and I'ecommendations of the Associa- 
tion's Education Committee (formerly the 
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School Committee), which was a prime mover 
in getting tt e Clemson Short School 
started, 

■ I»1EC: DHEC is South Carolina's health 
and pollution control agency and performs 
enforcement and regulatory functions, Op- 
''erator training is* not a primary concern 
•of DHEC, but the Department does employ a 
Manpower Planning, Development and Train- 
ing Coordinator within its Environmental . 
Quality Control, Of f ice. This officer 
serves as the state's official contact 
with Federal agencies, such as EPA, which 
promote programs and provide funding for 
training. 

Board of Certification: South Caro- 
lina's 11-member Board of Certification 
has its origins ±n the 196,6 mandatory cer- 
tification law. The Board consists of 
four persons representing WPCASC, three 
representing DHEC, two representing Clem- 
son, one representing the South Carolina 
Soil and Water Conservation Commission and 
one representing the South Carolina Muni- 
cipal Association. The legal responsibil- 
ity of the Board is that of certifying the 
— qu^rif lea t ions of persons working in water 
quality and wastewater treatment plants, 
based on operating experience, education 
and examination requirements. 

Additionally, the Board is charged in 
its enabling act with assisting and advis- 
ing WPCASC and Clemson regarding educa- 
tional programs for operators. This assis- 
tance and advice Usually is given in two 
forms: recommendations from the Board and 
'actions of the Board's Examination Devel- 
opment Committee. The Board, for example. 



can indicate that a particular manual will 
be the primary reference for examinations 
for a given level of certification and sug- 
gest that trainers use that manual in short 
courses and classes. The Examination De- 
velopment Committee, which does exactly 
what its name implies, affects operator 
training in that the information required 
of a person taking a certification exam is 
at least part of the information a trainer 
wants to impress upon his or her -trainees . 



Conclusion 

No single person, committee, association 
or agency is in charge of all operator 
training in South Carolina. Clemson's 
Office of. Operator Training and the TEC 
system operate independently of each other, 
and any coordination of effort is the re- 
sult of mutual goodwill and willingness to 
cooperate. The degree of cooperation be- 
tween the two training systems has fluctua- 
ted considerably over the years, with the 
present trend appearing to be toward better 
communication and association. 

Concerning the actions of WPCASC, DHEC 
and the Board of Certification, the impor- 
tance of these influences is dependent • upon 
how and to what extent the influences are 
exerted. Each of the three views training 
from a unique perspective and each is en- 
titled to be listened to by trainers. 
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Appendix 1 
Features of IRIS 



OBJECTIVES OF SYSTEM 

V. IRIS has been developed with a number 
of different kinds of users in mind: 

1, Instructors desiring knowledge of 
instructional materials. 

2, Instructors, authors or publishers 
desiring to enter new instructional 
material into the system. 

3, Developers, authors, publishers or 
funding agencies desiring information 
on the .existence of material in a par- 
ticular subject. 



IRIS PRODUCTS 

CATEGORIES AND RELATIONSHIPS 

The principal concept of IRIS is to 
supply ;the user with a set of information 
products which provide efficient access to 
available training material. IRIS pr6- 
-duc'ts fall into three major categories: 
Reports, Indexes and Tables. Each cate- 
gory meets a specific user requirement; 
namely : . 
• ' REPORTS . These products (Title 
Maater Reportj Identification 
Number Master Report) provide 
complete bibliographic infor- 
mation on. each training material 
in IRIS. They are examined by the 
user in. making a final judgment 
about whether the material meets a 
particular need. 

•INDEXES. . These products (Subject, 
' - Type, Category, Author, Source) do 
not provide complete bibliographic 
informatioa on each training mate- 
rial. Rather, they provide key ' 
f information (Title, Author, Media 
Type, Date, Category and Educational 
Level) to allow, the user to rapidly 
browse through training materials 



and make initial selections. To 
facilitate this browsing, each 
index is sortied appropriately. 
For example, the Subject Index 
allows you to determine what mate- 
rials are available for a given 
subject, such as "Laboratory 
Skills." ' 

•TABLES.. These products (Code 
Definition, Thesaurus , Source 
Name, Source Code) assist the user 
in using the Indexes and Reports 
by providing definitions for spe- 
cial codes used in IRIS, 



TITLE MASTER REPORT 

This product is one of the two master 
reports provided through IRIS, As a Master 
Report, it completely describes each train- 
ing material in the system. Alphabetically 
arranged by the title of the material, all 
authors, sources, types, categories and 
subjects assigned to a particular training 
material are defined here. It .also indi- 
cates educational leveL, rent or purchase 
requirements (cost), publication date and 
copyright. An objective and concise ab- 
stract describing the material and its use, 
and a "remarks field" describing-special 
physical and bibliographic characteristics 
of the item, complete the record entry , 

The user must know the title of a mate- 
rial before using this report. To facili- 
tate this, several, indexes (Subje<;t, Author, 
Source, Type, ^Category) are provided which 
allow the user to browse the IRIS system 
and select potentially relevant training 
materials. During this browsing process,, 
the user notes the titles of materials and 
then consults the Title Master Report to 
read the full bibliographic' citation and 
abstract before making a final matet^ials 
selection. 
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COLLECTION SYSTEMS 
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PRIMARY TREATMENT 



SEHASe MORKS OPEPATION UNIT 1 
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CATEGORIES! MOPS 
COPYRIGHT! 
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CATEGORIES! 0 
COPYRIGHT! 
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MASTEHATER TREATMENT DESIGN INDUSTRIAL HASTES 



EPAHQUil 



DATE! r6-99 



TYPEISI! PM 
LEVEL! 3 

DESALINATION 



CATEGORIES! L T 
COPYRIGHT! . 



LAWS AND REGULATIONS 



HANCBCCK OF HATER RESOURCES AND POLLUTICN CONTROL 
AUTHORISIl GEHH BREGMAN 
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SUBJECT AREAS! 
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TYPEIS)! PM 
LEVEL! 3 
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CATEGORIES !.T 
COPYRIGHT! 



DATE! 7A-00 
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HATER TREATMENT PLANTS 



NEH CCNCEPTS IN HATEP PURIFICATION . 
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SUBJECT' AREAS! 
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CODE DEFINITION TAHl.E 



ITEM 



DESCRIPTION 



CODE DEFINITION ^ 



ID Number 



Copyri^lU Code 

I cem Tide 

Publ icatioii Dace 

Author' 

Type 



Category 



Educational Lcvul 

Originating Source 
Cost 

Purchase/Rent Code 

Subject 
Remarl^^s 

Abstract 



unlquo y-chariic tL*r fleli^I i'i)m- 
prlHln^ a ^-dl^lt a^enry/ 
program IdenL 1 f icr (EPAW) 
pluH a S-dl^it scquenrt* number 

Indi.-aten wlictlier Item Is 
cnpyr l^hted 

title of the material 

mi)nth and year 

up to two 

vjp to four 



up to 5 one-character codes 
broadly Identifying the appli- 
cation area of*, the material 



defines educational use level 
of material 



up to two; identifies organ- 
ization responsible for the, 
materia 1 

approximate dollar amount if 
item is available for'pur- 
chase 

indicates whether material 
can be rented or is available 
for purchase 

up to 16 

identifies specirl character- 
is'tics of the media that . . 
cannot be easily quantified 

up to 5-120 character lines 
representing a professional 
summary of the material 



C 

b lank " 



copyright 
no copyright 



AC audio tape cassettjifi^ 

AR audio tape reel A 

FS 35mm f ilmstrip ^ 

MP motion picture 

OT overhead transparency 

PM printed matter 

SL 35nun slide 

«VC video tape e:assette 
video tape reel 

D design 

explanatory 
L legal & regulatory 
M monitoring & 

surveil lance 
0 operations 
P planning 
S supervision 
T . theory 

0 remedial 

1 basic 

2 intermed iate ' 

3 advanced ' 

Consult Source Code Table 



loan/rent / free 
purchase 



Consult Thesaurus 



Appendix 2 

Sample SOJP — Activated Siudge 

For more information contact: 
Joe Bahnick 
MOTD/OWOP 
EPA 

Washington, DC'20460 
202-426-7887 
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DEVELOPMENT OF 



Standard Operating Job Procedures 
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WASTE WATER TREATMENT PLANT 
UNIT OPERATIONS 

DEVELOPED BY 

CHARLES COUNTY COMMUNITY COLUS? ^ 
LA PLATA, MARYLAND 

L GRANT NO 900253 
'AIANPOWER DEVELOPMENT STAFF, 
iNVIRONMENTAL PROTECTION AGENCY. 
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Process Activated Sludge - Aeration 5 Sedimentation 



1. Operation Objectives 

2. ' Brief Description of Process 

1 Conversion of nonsettleab le and nonfloatable materials in 

' wastewater to settleable, flocculated biological groups and 
separation of the settleable solids from the water. 

2 Wastewater, enters the aeration unit where air is applied to 

' mix the was-te materials and biological organisms and to supply 
the organisms with oxygen to promote their growth. The 
organisms feed on the waste material converting it to water, 
carbon dioxide- and more organisms. As the material is consumed 
or entrapped by the organisms, a floe, or grouping of. organisms 
is formed. The "water and floe flow to settling basin,s where 
auiet conditions allow the floe to separate from the water.; 
The water flows from the. surface of the tank to further pro- 
cesses or to a receiving stream and the settled organisms 
are returned to the aeration tank once again to be mixed with 
waste materials. The concentration of the organisms is 
controlled by wasting excess solids to disposal operations. 



SOJP NO 5 

i 
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PTv,oP5.>." "\Activated Sludge - Aerati on S Sedimentation 
Flow Sheet \ 



1 X 



— r T X ^ /^vooo STABLE. 

we:\p3.o. 



2X 



AERATION TAHK 

""of 

' FLOWMETER (W^, 



PARSHALL 



AERATION TANK 
2 



CI IIIIC t J 

II.VM1W I ^j' ^ ^ ^ ^ A A 



_L 



13 
MAG 
FLOW 




® 0 ® ® 



OP- l=<C^WV=^t-A, WASTE 

^^^^ o T=V . 
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TD SLUDGE DISPOSAL 
-B * PROCESS 



MAGNETIC 
FLOWMETER 
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Process ACTIVATED SLUDGE - AERATION 5 SEDIMENTATION 






General Description of Equipment Used in the Process 






Flow Measurement 






Influent - Parshall Flume - Bubbler Tube Level Sensor 
Return Activated Sludge - Magnetic Flow Meter 
W^ste Activated Sliidce - M^^crnptir Flow Meter 

Air Flow, Orifice Plates, Differential lubes. Totalizer Integrators 






Air Application 






Common Header, Swing Type Difftiser Arms 

Sparger Diffuser - Coarse Bubble - 3/8" Orifice- 

Pp n 1" r i f 11 pa 1 Blower Constant Snppcl Mntrir Ntaniial Vnlve Pontrol for 
flow with Automatic Back Pressure Control 

Twn ApTat"inn TanW*^ - W^f^t'^^ nminl t rt Dn tVi 






Sedimentation 






Center Feed Clarifiers with Skimming Device, Hydraulic Suction 
type Sludge Collectors, Notch Oveiflow Weirs 






Sludge Pumping 






Centrifugal, Varispeed Pump, Electric Drive 






Control and Metering 






Central Control Panel for Return Activated Sludge, Wasting and 
Blower Control 
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STAl'lllASD OPERATING JOB PHQCEDUBES 



SOJP HO 5 



PHOCESS Activated Sludge-Aer ation S Seiiimentation 



OPERATING mwm 



C. ROUTINE 



1. Observation 



STEP SEQUENCE 



Equipment 
Checking 
(every 4 hrs) 



1. Observe surface of 
aeration tank once 
every 2 hours 



2. Observe surface of 
clarifiers once 'every 
2 hours 

3. Check clarifier 
sludge blanket and 
record once every 2 
hours ■ 

4. Observe flow 'over 
clarifier weirs 

5. Observe return sludge 
flow 



1. Check blower and 
• record readings 



!55kRMAIION/OPERATING COALS/SPEClFICiaiOlla 



1. 
2. 
3. 
4. 
S. 

1. 
2. 
3. 
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Good mixing, ininiinuni of dead spots 
Color-red brown to brown 
Odor- like earth 
Foam, color and amount 
Foam control sprays on 

Minimum of scum 
Minimum rising sludge 
Minimum suspended materials 

Level between 1/4-1/2 tank depth 



Even flow 
Weirs clean 

Color brown to red-brown 

Odor-earthy 

Even smooth flow 



Prepared by Geoi^e Mason Mte 11-26-72 
Approvefl by 



1. Suction gauge near zero 

2. Oil. temperature per mfg. specs. , 

3. Oil pressure' per mfg. specs. 

4. Cooling water flow at set point 

5. Ammeters per mfg. spec. 

6. Phase angle indicator greater than p. 85 

7. Bearing temperature per mfg. specs. 

8. Vibration monitor within specs.' ', 



GUIDE m 



VI-] 
VI-2 
VI -3 
VI-4 



VIM,VI-5 

VI-6 

VI-7 



VI- 



VI-9 
VI-9- 

VI-2 
VI-3 
IIM 

V-44 

V-4S 

V-4S 

V-45 

V-46 

V-47 

V-48 ■ 

V-49 
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STANDARD OPERATING JOB PROCEDURES 



SCO? SO 5 








Prepared by George Mason Date 11-26-72 


PROCESS Activated Sludge-Aeration 5 Sedimentation Approved Ijy 
















OFmriKG PRCCEDURES- 


■ STEP SEQUENCE 


^INFOMTION/OmTIKG GOALS/SFECIFICAIIONS 


TRAINING " 
GUIDE BOTE 


C-I PROCESS CONTRO 








1. Sampling 

r 


1. 


Collect a flow paced 
composiie sample oi 
influent wastewater 


1. 

3. 


Daily 

Refrigerate at 4°C after each sampling 
Analyze for BOD, suspended' solids, total 
phosphorus and COD and record 


hi 


1 


2. 


Collect a flow paced 
composite sample of 
mixed liquor 


1. 

7 

5. 


Daily | 
Refrissrate at after each sampling 
Analyze for suspended and volatile solids, 
and record 


\ i 




3. 


Collect a flow paced 
composite sample ot 
.return activated 
sludge 


1, 


Same as for mixed liquor 


Y'- 1 


1 


4. 


Collect a flow paced 
composite sample of 
the clarifier over- 
flow 


1. 

7 

W 1 

3. 


Daily 

Refrigerate at 4°C after each sample 
Analyze for BOD, COD, turbidity, suspendec^ 
solids and total phosphorus, and record 


M 




5. 


Collect a grab sample 
c' the influent; 


1. 
2. 


Daily 

Determine and record Ammonia-N 






6. 


Collect a grab sample 
of the effluent 


1, 
2. 


Daily 

Determine and record Nitrate-N 


^2 


2, Sampling for 
i. ' Control 


1. 


Grab a sample of 
mixed liquor 


1. 
2. 


As needed for control purposes-may be 
once/hour or once/4 hours 
Perform settling rate test, 60 minutes in 
5" drain settleometer 


X-3 
(-4 
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g^j^ 5 ' \ Prepared by George Mason Date ll-26-'7Z 
PMS Activated Sludge- AeratioM Sediientation \ Approved by 




STEP Sequence ■ 


'i3lR)MTI0N/0PERATIl(G GOALS/ SPECIflCAII0H3 


THAIBJG 
GUIDE BOTE 


D. ABNORMAL OPERA 


[ION ■ 








1, Bulking 
Sludge 


1. Observe settleoieter 
tests 

2. Observe clarifier 

3. Observe aeration tank 

4. Note oxygen demand 
ratio 

5. Correct sludge 
condition for long 
terra operation 


1. Note slowly settling sludge with extremely 
clear supuinatant and lack of straggler 
floe. Sludge light brown to gray in coloi 

2. Plot settling and SSC curves 

1. Sludge blanket > 1/2 of tank voluie or 
sludge going over the weirs ■ 

1. Note: may possibly have white foam over 
iuch of tank surface 

1. May be 2 or less • 

t 

1. Increase aeration rate as per -oxygen 

■ demand test j , /i " 

2 Aerator D.O. between 1 and 3 ig/l 

3" Adjust return rate to increase the sludge 

concentration ratio. This adjustment will 

be made by deciding what return sludge 
■ concentration is desired and the settled 

sludge concentration at time t. 
4. Adjust wasting - reduce the wasting rate 

to decrease the settling rate of the 

sludge in the system. 
5 Ran settleometer and centrifuge test and 

perform calculations at least once per 4 

hours until condition is correc;ted. 

k 


VIII-1 

II-3 
VMO 

VII-4 
VII-4 - 

VII-4 


SOJP NO 5 
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TRAINING GUIDE 



SECTION 1 1 



EDUCATIONAL CONCEPTS 



MATHEMATICS 



' TRAINING 
GUIDE NOTE 



II-l 



[C-T.3.1.5] 
[C-I.4.1.1] 
[D.2.3.1] 



TRAINING INFO: THEORY/CONCEPTS/ CALCULATIONS/ 
TECHNIQUES 



pS^HSf^TfSffTRUCTlONAL 

RESOURCES 



How to make a graph of volume of sludge 
versus time ' 

(1) Mark a horizontal line in even 
intervals, each representing 5 
minutes up to 60 

(2) tlark a vertical line in even intervals 
each representing 50 ml. 

(3) Place a dot at each point observed, 
at the intersection of- the appro- 
priate volume and time until the 60 
minute period is. up 



Example : 
Time 

0 min . 

5 " 

10 " 

15 " 
20 

30 " 

40 " 
50 

60 " 



Volume 

1000 ml 
580 " 
430 " 
310 " 
270 " 
200 " 
180 " 
150 " 
140 " 



1000 
^00 
^00 
700 
600 
500 
400 

f— I 

^ 300 
I— I 

^ 200 
100 
■ 0 



J-4 



10 15 20 25 30 35 40 45 50 
Minutes 



55 60 
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TRAINING GUIDE 



SECTION 



PROCESS EQUIPMENT 



\ TRAINING 
GUIDE NOTE 



TRAINING INFO: THEORY/CONCEPTS/ CALCUIATIONS/~ 
TECHNIQUES 



|REFEBENCK8/1HSTRUCTI0NAL 

* RESOURCES 



\ 

V-1 



A.l.\.l] 

V.3 \ 
[A. 2. 1.1] 

\ 

V-4 
[A. 2. 2.1] 



V-5 
[A. 2. 3.1] 

V-'6 
[A. 2. 5.1] 

V-7 
[A. 2. 6.1] 

V-8 
[A. 2. 7.1] 



Observe indicators on valve to ascertain 
valve position. If not marked, mark the 
fully open and fully closed positions with 
a permanent marker. 

Lock with bar provided on power switch- 
gear circuit breaker. 

Water stops are provided to keep water from 
leaking in. or out of the tank at the loants 
If water is leaking in, repairs should be 
made before putting the t^nk in service, as 
leaks going out could contaminate th'e 
surrounding ground water. 

An open drain could make the process in- 
operable since this is an uncontrolled 
wasting of sludge. Make sure drain 
operators are lubricated and operate 
freely since they will be needed next time 
you need to drain the tank and the mechan- 
ism may be inaccessible with the tank tull 

These valves are to keep the tank from 
\ floating when empty and their free _ 
■ operation is absolutely necessary. They 
may have to be pushed down before putting 
the tank into service, particulari ly if it 
has been out for a long period of time. 

Antifoam sprays should be operable and 
unplugged. They will probably be needed 
during start up of the process , as fodm 
is common during the first weeks ot 
op^eration. 

Absolutely clean sparger ports are 
necessary to insure adequate ^-agitation 
and air supply. 

MisVseated O-rings lead to air leakage 
and inefficiency, and lubrication is 
necessary to prevent 0-ring cracking and 
to insure easy operation' of the sviring 
arms . 
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Appendix 3 

Performance Objectives for Instructor Training Courses 



For more information contact: 
Kenneth M. Kay 
MOTD/OWOP 
EPA 

Washington, DC 20460 
202-426-8703 



/ 
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Appendix 3 / 

Performance Objectives for Instructor Training Courses 



BACKGROUND ' ■ V 

The deveiopment of the following four- 
part uni^" of instruction" from an Instruc- 
tor's Guide was based upon the material 
presented by EPA' s Instructor Technology 
Course-^B, which was conducted extensively 
in the United States by Kenneth M. Hay. It 
reflects minor modifications and changes of 
emphasis that developed when Charles bounty 
Community College conducted the program 
under the direction of Carl' Schwing. In 
addition, it has incorporated the comments 
and suggestions of a panel of reviewers, 
selected for their expertise in the vari- 
ous subject areas. 



PURPOSE 

The Instructor's Guide establishes the 
qualitative requirements for the Basic 
Instructor Technology Course in terms of 
instructional objectives, which are pre- 
sented in the preferred instructional se- 
quence. The units of this instruction in- 
clude both the prescribed subject matter 
and the recommended instructional media. 
Although the units and their component 
•lessons outline the instructional content 
to be covered, additional background de- 
velopment is normally required of the 
instructor. 



COURSE DESCRIPTION 

This course, from which the following 
units of instruction are taken, provides 
training in the styling or restyling of an 
instructor's approach to teaching, based 
dpon the U.S. Environmental Protection 
Agency's Instructor Development Program. 
It is offered to supervisors instructors 
and prospective instructors of environmen- 
tal instructional programs ana is designed j 



EKLC 



to insure successful performance through an 
iiicrease of instructional knowledge and 
technology. Seventeen units of instruction 
presented in an instructional sequence best 
for learning, are presented in this course. 
A minimum of 40 hours is required to com- 
plete this competency-based instructional 
program. A variety of instructional media 
is used thjroughout the course to provide 
continuous examples of their" proper utili- 
zation in actual t.eaching/learning situa- 
tions. There are no academic prerequisites 
for t;he course. However, one who enrolls 
must^^ directly involved in one or more 
elements within the trainings process . 



COURSE OBJECTIVES 

Upon completion, the trainee will be 
able to: 

- Write a clear, precise instructional 
objective (behavioral objective). 

- Differentiate between acceptable and 
unacceptable instructional perfor- 
mance. 

- Utilize effectively the information 
received regarding t^jjie principles 

of learning, commilj^cation, instruc- 
tional media, instructional methods 
and evaluational procedures. 

- Demonstrate those instructional 
techniques which are necessar"^ to 
insure a successful instructiorial 
performance. 

- Render a comprehensive aqd construc- 
tive evaluation on the mannerisms, 
techniques ^and methods demonstrated 
during an instructional presentation. 
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INSTFftJCTOR DEVELOPMENT PROGRJ^M 
COURSE: BASIC INSTRUCTOR TECHNOLOGY 

SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING 

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES 
Lessons: Total of 4 

ESTIMATED TIME: 3 hours 

PREREQUISITES: Satisfactory completion of prev>ious units of 
inS"truction or the equ.ivalent. 

INSTRUCTIONAL OBJECTIVE: 

TERMINAL BEHAVIOR: Tc write a meaningfully stated 
instructional objective: one that succeeds in ; 
communicating to the reader the writer's instructional 
intent . 

CONDITIONS: By recall. 

ACCEPTABLE PERFORMA^^CE : As prescribed in individual les^nns 

JUSTIFICATION: In order to prepare an effective instructional 
package worksheet (lesson plan), the instructor must be 
able to write meaningful instructional objectives. 

INSTRUCTIONAL RESOURCES: 

SELECTED: T8-1 through T8-23 Task Detailing (AZ) Sheet 

SUGGESTED FOR DEVELOPMENT: None 
INSTRUCTIONAL ACTIVITIES: 

Lesson 1. Terminal Behavior 

2. Conditions 

3. Acceptable Performance 

4. Checking Instructional Objectives 

METHOD OF EVALUATION: Instructor wil'X'^'deteri^^ine if the class 

• has achieved an acceptable performance level by questioning 
several learners selected at random. (He will ensure 
equitable distribution of questions during the unit.) 
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INSTRUCTOR DEVELOPMENT PROGRAM 
ESTIMA'. ^: 15 minutes 

prerequisites: Satisfactory completion of previous units 
of instruction or the equivalent. 

INSTRUCTIONAL OBJECTIVE: 

TERMINAL BEHAVIOR: To write the terminal behavior 

JS^tion of the instructional objective so that It 
' clearly identifies what the learner will be DOING 

(stated in performance terms) when demonstrating 
. his achievement of the objective. 

CONDITIONS: By recall. 

ACCEPTABLE PERFORMANCE: 80% 

TiicTTPTrATTON- In order to write a meaningful instructional 

"5eJi?I!e, the instructor must be able to state- the terminal 
behavior in clearly defined terms. 

INSTRUCTIONAL RESOURCES: 

<;PTPrTED- T8-1 through T8-11; Learner's previously 
SELECTED. TS^i^^n^^j ^^^^ Detailing CA2) Sheet ('Jnit 6) 

SUGGESTED FOR DEVELOPMENT: None 
INSTRUCTIONAL ACTIVITIES: 
. INSTRUCTOR ACTIVITY: 

Review the previous unit , Instructional Objectives. 
Sire that the material on Terminal Behavior, Conditions, 
and Criterion of Acceptable Performance is thoroughly 
understood . 

Show transparencies T8-1 through T8-11 .j-^^^^^J^nack- 
behavioral objectives to reiterate and reinforce the bacK 
ground Information which the class l-.:s been fjven As each 
transparency is displayed, read and ciscuss it fully. 

. Refer the students to the A2 Task Detailing Sheets which 
?hey completed in Unit 6. Task Analysis. Ask them to 
write the terminal behavior portion of an instructional 
. imitV^e ill one of the stejs which they l^^^f „°2d When 
sheet. Provide any assistance which they ^^f^t need, wnen 
they have finished, call on several to read their objectives 
aloud and offer a critique. 
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LEARNER ACTIVITY: 

Learner writes the terminal behavior portion of an 
instructional objective for one step (procedure) 
listed on his Task Detailing (A2) Sheet, 

METHOD OF EVALUATION: Instructor will call upon several learners 
to read the "terminal behavior'* portion that each has 
prepared . 
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INSTRUCTOR DEVELOPMENT PROGRAM 

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES 
Lesson 2 of 4: Conditions 

ESTIMATED TIME: 15 minutes 

PREREQUISITES: Satisfactory completion of previous units 

of instruction as well as Lesson 1 or the equivalent. , 

INSTRUCTIONAL OBJECTIVE: 

TERMINAL BEHAVIOR: To write the "conditions'* portion 
af an instructional objective so that it clearly 
defines the qualifications which will be imposed upon 
the learner when he is demonstrating his mastery of 
the objective. 

CONDITIONS: By recall. 

ACCEPTABLE PERFOimNCE: 95% • ^ 

JUSTIFICATION: In orJ--r to write ^ meanir^gfui .ructional 

objective, the instructor ^must be able tc clear ly defj ne 

the conditions under which the termiiiLii jer;,5Vior i*; to 
occur . 

INSTRUCTIONAL RESOURCES; 

SELECTED: T8-12 througi .'8-15; A2 Sherji- prepa-ed by 
•students during Unit 6. 

SUGGESTED FOR Dt/ELOf'McNT : None 

INSTRUCTIONAL ACTIVITIES: 

INSTRUCTOR ACTlViri : 

Review that portion of th previous r^r.i t en Instructional 
Objectives which deals wi.h "conditi.^ns . 

Show transparencies T8-12 through T8-15 on "co2)diti o^ns" 
to supplement the irf ormat^* on the ^^^^r- has axre.^. ' 
received. As each tran^paiency ^s displayed, re.v and 
discuss it, fully. 

Ask the students, to add "conditions" tc the instructional 
objectives they wrote iu Lessen 1. Circ^af. among the 
class to provide assistance when needed. K. ^^^^X ^fj^^ 
finished, select several students to read -.loud what .hey 
have written. Provide cors J:ructive irritncisn. where 
necessary. 
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LEARNHR ACTIVITY: 

Learner writes thie "conditions" portion of an instructic 
ob j ective , 

METHOD OF F.VALUATIOK; Instructor will call upon learners to 
read the "cond^L li ons" they have written. 
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INSTRUCTOR DEVELOPMENT PROGRAM 

Cj^,,°A^'^."SSi',r;I°?j;'^S^;g.^KM,n,,B OP .N.T«UCTI.G ■ 
, UNIT OP .NSTRUCT.0»^8:^ "JJir/^SSTK^jiJ^^Lr^^""""' 

ESTIMATED TIME: 15 minutes 

PREREQUISITES: Satisfactory completion P^^;;^^;^^,^^^^^ ^ . 
of instruction as well as Lesson 1 and 2 of this unit 
or the equivalent. 

INSTRUCTIONAL OBJECTIVE: 

TERMINAL BEHAVIOR: To write the '^acceptable performance- 
portion of an irfstructiona-1- objective so that it 
clearly defines how well the . learner must perform. 

CONDITIONS: By recall. 
ACCEPTABLE PERFORMANCE: 95% 

JUSTIFICATION: In order to write a meaningful • ne"" th^^^ 
objective, the instructor must be able to define the 
minimum acceptable performance he will accept. 

INSTRUCTIONAL RESOURCES: 

SELECTED: T8-17, T8-18; Learner»s A2 Sheet 

SUGGESTED FOR DEVELOPMENT: None 
INSTRUCTIONAL ACTIVITIES:' 

INSTRUCTOR ACTIVITY: 

Review that portion of the previous unit on IrUructional 
Sblectives which pertains to the criterion of v- :cpvabVe 
performance. Emphasize that the es tdbl i£ hm^ii .. ^..cu 
a criterion tells the student HOW WELL h: mus : r^orrn. 

Show transparencies T8-17 and T8-18 to reinf :e 
class's understanding of "acceptable ^perfor.a-u.e Js 
these transparencies are being discussed, po^.rout that .ne 
term "performance level" is used synonymous;;/ vit . 
"acceptable performance." 

Refer the students to the instructional objectives they 

have written in the preivous two lessons. Ask them 

to now add a "i^erion of -acceptable performance^^ these ^ 

fh^rha^e^fintshe^ Je^ecf se^e^r sLdenJMo . read .Voud \ 
what they have written and provide whatever criticism i^; 
required. 
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LEARNER ACTIVITY: 

Learner completes instructional objective by writing 
'*a,cceiptable performance" portion. 

METHOD OF EVALUATION: Instructor will call upon several learners 
selected at random' to read aloud the "acceptable performance 
portions which they have written. 
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INSTRUCTOR DEVELOPMENT PROGRAM 

ESTIMATED TIME: 2 hours, 15 minutes 

INSTRUCTIONAT OBJECTIVE: 

TERMINAL BEHAVIOR: To perform the following: 

a Identify the instructional objectives that 

successfully communicate an educational intent, 

b. Prepare an instructional objective for each step, 
CONDITIONS: 

a. Given a list of instructional objectives. 

b. Using the steps itemized on the A2 Task Detailing 
Sheet. 

ACCEPTABLE PERFORMANCE: 

a. 1001 

b, 801 

to have feedback from the students, 
INSTRUCTIONAL RESOURCES: 

selected: T8-19 through T8-23; Learners' Task Detailing 
(A2) Sheets prepared during Unit 6 

SUGGESTED FOR DEVELOPMENT: None 

INSl'.fuCTIONAL ACTIVITIES: 

INSTRUCTOR ACTIVITY: 

using transparencies T8-0 through ^^T^J discuss the 
Question posed by each transparency with the class. 
Ask vrrious class members ^to provide reasons why the 
Jropo^edUn^^^^ or statements are correct or incorrect. 
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INSTRUCTOR ACTIVITY (CONT»D.) 

Refer the students to the A2 Task Detailing Sheet' which 
they have been using in this unit. Ask them to prepare 
an instructional objective for each step listed on the 
sheet using the lined yellow pads provided. 

Circulate around the class, and along with the assistant 
instructors, offer any assistance that might b6 needed. 
Evaluate the students* work and where common "problems or 
misunderstandings are identified, clarify them for the 
entire class . 

-LEARNER ACTIVITY: " 

\ Write instructional objectives for each step (procedure) 
listed on learners' A2 Sheets, 

METHOD OF EVALUATION: Instructors and assistant instructors 
will circulate through the class and evaluate learners* 
work as they write instructional objectives. 
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Appendix 4 

Example of a Self-Paced Module of Instruction 
Volumetric Analysis 

For more information contact: 
Joe F Allen 

Department of Chemistry 
Clemson University 
Clemson, SC 29631 
803-656-3276 
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Module 23 



VOLUMETRIC )iNALYSIS 
(Draft 2) 




A. K. BONN^iTTE, JR. 

Baptist College at Charleston 
Chp.rleston, South Carolina 

DELORES M. LAMB 
and 

JOE ALUEN 

Clemson University 
.CleiTiSon, South Carolina 

June 1976 
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Volumetric Analysis 
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WHAT IS THIS MODULE ABOUT? 

The preparation and standardizaticsn of sodium thiosulfate, . 
Na^SpO^ • ^HpO, using primary standard potassium biiodatC; 
ICHriD»72» are discussed. Equations arc given for the final 
calculation of the concentration of the Na^S^O, • 5H^0 solution- 



WKf DO I NEED TO LEARN THIS? 

In many dhemlcal tests, a initial step in the analysis is a 
volumetric titration. For exan^sle, in a dissolved oxygen (D.O. ) 
determination, the final step is a titration using sodium 
thiosulfate as the standard reagent. The general procedure 
described in this module is followed in the standardization 
of moat chemicals used In volumetric analysis If the ^ - 
chemical of interest Is substituted for the sodium thiosulfate. 



WHAI DO I NEED TO KNOW BEFORE I BEGIN? 

Before beginning this module you should have completed all 
modules through 22, except numbers 16 and 21. 

WHAT EQUIPMENT AND SUPPUES DO I NEED? 

OBJECTIVE 



EQUIPMENT AND SUPPLIES 12 3 4 



Reagent grar' j Na^S^O^ • 5H^0 




X 






Chloroform - - 




X 






(2) Storage bottle-dark glass 




X 






25 ml volumetric plpet 




X 






(3) 500 ml volumetric flask 




X 






10 ml gradual d cylinder 




X 


X 




Refrigerator • 




X 






Reagent grade KH(IO^)^ 




X 






(2) Weighing bottle 




X 






Triple beam or centigram balance 




X 


X 




Drying oven 




X 






2 t beaker 




X 






Ring stand 




X 






Tron ring 




X 







.9^ 
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OBJECTI\"i: 



Forceps . 




X 






Desiccator 


X 








Balance tnat weigns xo u.uux ^ 




X 










X 






100 ml volumetric plpet ^ 
100 ml graduated cylinder 




X 






250 ml Erlenmeyer flasK 




X 






250 ml glass-stoppered bottle 




X 






250 ml beaker 




V 






150 ml beaker 




X 






starch, 1 gram 




X 






Bunsen burner 




X 






150 ml storage b'ot tie .fitted islth 
rubber stopper 




X 






Potassium Iodide, KI 






X 




500 ml Erlenmeyer flask 






X 




20 ml Volumetric plpet 






X 




50 ml Buret : ' 






X 




A« 0 u'Stos pad , 






X 





WHAT SUPPLEMENTARy 'MATERIALS WILL HELP ME? 
1 



"Part 2. 'Titration Techniques," ^3 from Communication 
Skills Coitporatlon, slld^ape prpsentatl on— OBJECTIVES 
1, 2, 3. p 

2. "How to Titrate Using a Burette," *BS105 from Communl^ 

Skills Corporation, slide-tape presentation— OBJECTIVES) i,^.. 

3 "Preparing. Solutions," #813 from Ccumunlcatlon Skills 
Corporation, slide-tape presentation— OBJECTIVE 2. 

A. "Dilution Ud Titration Proble.^," iC 897 from Commjmlc^^^^^ 

Skills Coirporatlon, slide-tape presentation— OBJECTIVES) ^, ^. 

5. "Titration^" §5A00 from Kalmia Company, 16 mm motion picture— 
OBJECTIVESf 1, 3. 
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WHAT ARE My OB.TECTIVES? 

Upon completion of this module, you should be able to: 
1: Define the fotl<xnng term aormcnl.y uoed in volumetric malyeia: 
a» volumetric analyeie 

J 

'if b. ii^dicator 

' ■*'> 

c, standard eolution 

d, primary etandard 

e, Btandardization 

f, titration 

g, ^ tit rant 

h, end-point 

" 2: Prepare the reagents for a titration procedure. 

i: Titrate a potassium hiiodate solution with standard sodium 
thiosulfate solution, 

y' 

4: Calculate the concentration of the sodium thiosulfate solution 
in normality units. 
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OBJECTIVE Z: 

ACTION Titrate a potaaeium biiodate solution with standard 

sodium thioBulfate solution. 

CONDITIONS: Given a ahemioal laboratory aontaining the ohemCoals 
and equipment listed on Pages 1 and 2. 

PERFORMANCE: Titrate until addition of one drop of sodium thiosul fate 
changes the color. Three aonseautive titrations should 
require the scene volume to tO.2 ml of sodium thiosulfate. 

Before beginning this section review the module *'Care smd Use of 
Burets." 

Exercise 6i a. Roughly weigh out 1 to 3 g of potassium Iodide, KI. 
(This need not be accurately weighed. ) 

b. Transfer the KI to a 500 ml Erlenmeyer flask and add 
about 100 ml of distilled water. Swirl the contents 
of the flask gently until all the KI dissolves. 

c. Use. a 10 or 25 ml graduated cylinder to transfer 10 ml 
of the previously prepared 10% sulfuric acid solution, 
tlien swirl the flask gently to mix the solutions. 

d. Use a plpet to transfer 20.0 ml of the standard 
(0.0375N) potassium bllodate to the above solution. 
Mix thoroughly by swirling the flask for- 30 seconds. 

e. Place the above red to red-brown solution in the 
dark for 5 minutes. (Use the drawer or cabinet 
beneath your lab bench, if available). 

f. To the contents of the above 500 ml flask, add 
enough distilled water to half fill the flask. 
Swirl the contents gently (be careful not to 
splash out any of the solution) to mix the 
solutions. 

g. Fill a 50 ml buret with the standard sodium thiosulfate 
solution. See the figure on the next page to refresh 
your memory 1 Record the initial buret volume of the 
Na^S^O^ solution in yoxir laboratory notebook. 



no 




Fill tha burtt 
to at>ov« th« 
wo mark with 
th« Bolution. 



Open th% stopcock Rtdtl to jutt t9iow the 
widt for t f»w MCondt 0.00 mark (tomawhcre 



to rtmovs atl air 

from tfm tip. 



Using a tmati (unnal, rintt a ciaan bur«t with 
a faw mitlititars of tht aotution. Allow th« burtt 
to dram. 



b«t%vttn 0-1 ml) Take 

initial reading wjth 
tye t«vtl with menitcut 
Do not attempt to act 
initial reading at 0 00 
or 1.00 or any other 
specific reading 
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h. 



In most titrations you add tltrant until the color 
changes. However, In the test you are now running, 
a two step color change Is required to determine 
the end point. First, add the solutlcsi from the 
buret until the potassium bllodate solution In the 
Erlenmeyer flask changes to a pale yellow color. 
To accomplish this, add the soTution from the buret 
at a fast dropwise rate (one drop every one or two 
seconds). See the figure below. Stop the addition 
of Na2S20^ from the buret when the pale yellow 
color is reached. 




Swirl the Oquid 
during the titration, 
rnd wash the walls 
wtlh disliiied water 
from the wash boltie 




AdiuSt liQu'd flow by 
the thumb and two imgers 
held around the stopcock 
with a slight inward 
pressure on the teflon 
plug lo prevent leakage 



White paper 



B 



Recommended technique for manipulation of a buret stopcock. Moat lf»-fianded 
Xmanlpulete the stopcock with the right hand (A), whereas moat right-handed students 
will prefer to manipulate it with the left hand (B). 



MANIPULATION OF A BURET STOPCOCK 



1. Use a 10 ml graduated cylinder to measure 1 to 2 ml 
of the freshly prepared starch solution. Add the 
starch to the above solution and swirl to mix thoroughly. 
The solution in the flask should have changed colors 
from pale yellow to light or medium blue. Starch is 
the Indicator wnlch causes the blue color. Slowly add 
more" sodium thiosulfate from the buret (dropwise with 
constant swirling of the flask) until the solution turns 
from blue to colorless , This is the end^polnt . Stop 
the addition of sodium thiosulfate, (The solution in 
the flask should still be cloudy due to the starch 
suspension,) Also, if this solution is allowed to 
stand open to air, the blue color gradually returns. 
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j. Record the final volume of the sodium thlosulfate 

from the buret in your laboratory notebook. Subtract 
the initial volume from the final volume to find the 
amount of Na2S20^ . 5H2O added to the flask. 






Final volume of Na^S^O^ • 5n^0 « ml 






- Initial volume of Na^S^O^ • 5H^0 « ml 






Volume of Na^S^O^ • 5HpO added 

to the flaSk'^ « ml 




OBJECTIVE 4: 






ACTION: 


Calculate the aanoentration of the eodium thioaulfate 
titrant 'in notnality units* 




CONDITIONS: 


Given the normality (or weight) and volume of the potaeeium 
biiodate and the volume of the eodium thioeulfate added to 
the flaek. 




PERFORMANCE: 


Normality caloulaHons to ±0,0002 of the true normality* 




Of the following equations, 1 Is general, but 2 applies only 

to the potassium bllodate titration with sodium thlosulfate. *To 

find the normality of the Na2S20^ solution use the equation: 




Normality of 
Na2S20^ 


Volume of Na«S«0, Normality of Volume of N. ■ ^B^B 
added to the'^flaik KHdO^)^ KH( 10^)2 

""a.: N3 V3 




If exactly 2,4180 g of KHCIO^)^ were used in Exercise 3 to prepare 
the standard bllodate solutlonf then the normality of KH( 10^)2 
used In equation above(Nn) Is 0.0375 N. If some other welgnt of 
KH( 10^)2 ,was measured, use equation below to find Ng, 

^ ^ weight KH{ 10^)2 ^ 




Since the procedure calls for "20,0 ml of the KH( 10^)2 "to be added 
to the flask, Vn Is 20.0 ml In Equation 1. 




Example : 


A standard KH(I0^L solution was prepared using 2.408 g 
KH(I0^L as described in Exercise 3. This sanqple was 
titratea with a Na^SpO^ solution as described in Exercise 6. 
18.52 ml of the Naisro:: solution were needed to turn the 
solution from blue to colorless. Calculate the normality 
of the Na2S20^ soluticn. 
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MODULE 23 DIAGNOSTIC TEST 

VOLUMETRIC ANALYSIS 

If you can satisfactorily conplete these exercises, you may ondt this 
training module and proceed with the next module. 

TIME UmTATION: 1 hour 

1. Define 6 of the following terms in your own words: 



a. 


volumetric analysis 


b. 


indicator 


c. 


standard solution 


d. 


primary standard 


e. 


sta^idardization 


f. 


titration 


g* 


titrant 


h. 


end-point 



^. Prepare the following reagents for a titration procedure when 
given the reagents and equipment and the preparaticai procedures: 

(Your supervisor may ask that you prepare only 1 or 2 of these 
solutions. ) 

a. 0.0375 N sodium thiosulfate standard titrant 

b. 0.0375 N potassium biiodate solution 

c. 10% by volume sulfuric acid 

d. starch indicator solution 

3. Label and store each of the solutions prepared in exercise 2. 

4. Titrate three 20.0 ml samples of potassium biiodate solution with 
the prepared sodium thiosulfate titrant. Thefite three titrations 
of the potassium biiodate samples must require the same volume to 
± 0.2 ml of sodium thiosulfate to reach the end point. 

5. Record all weight and volume data from the titrations properly 
in a laboratory notebook. 

6. Calciaate the volume of the prepared sodium thiosulfate solution, 
3dded to the potassium biiodate, from the initial and final volume 

. readings. 
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MODULE 23 PRESCRIPTION FOR DIAOiOSTIC TEST 






VOLUMETRIC ANALYSIS 






Each exercise In the diagnostic test for Volumetric Analysis (module 
23) refers directly to one of the objectives in this riodule. The 
test exercises are fui'ther divided into skills which must be mastered 
to perform the exercise satisfactorily. The particular Course I 
module objectlve(s) which taught this skill or concept, is listed 
beside each skill. If you have problems doing any of these steps 
within the test exercise, refer to the listed objective(s) for further 
study. 




Diagnostic Test 








Exercise 
Number 


Skills or Concepts 


Module Objective 




1 


Definitions 


23 1 




2 


Equipment identification 


7 1 ♦ 






Use a Bunsen burner to 
boll distilled water 


11 2 
11 3 
15 1 (Ex. c) 
3 5 






* Weigh solid saicples 
(single pan analytical 
balance) 


20 2 
20 3 
6 1 
5 3 






« Weigh solid samples 
(double pan analytical 
balance) 


19 2 
19 3 
19 4 
19 5 
6 1 
5 3 






« Weigh solid sairple 
(toploadlng balance) 


18 2 
18 3 
6 1 
5 3 






Transfer solids with 
spatula 


14 2 
3 7 b 






Mix solution In 
volumetric flask 


15 1 
8 5 
22 6 (ex. 11 e- 

* 


-k) 
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Appendix 5 

Excerpts from Model Certification Examination Procedures 
For Process Control Operations of Wastewater Treatment Plants 

A: Test Specification 
B: Test item 

For more information contact: 

Harris Seidel 

ABC 

Municipal Building 
Ames, I A 50010 
515-232-6210 
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TEST ITEM SPECIFICATION OBJ-7 



IDEN.NO.: 


0BJ~7 




TOPIC: 


Level IJI Process Units 


TERMINAL 


BEHAVIOR: 


Recognize process unit problems within a particular 
process system. 


GIVENS: 


Directions: 


CHECK the most likely process unit problem or prob- 
lems requiring immediate attention. 




Content: 


Diagram of a process system, plus 
Set of data reflecting one particular process unit prob- 
lem, plus 

List of possible process unit problems 


SCORING; 


Most likely process utiit problem must be identified; penalize checking 
of unlikely process unit problems. 



NOTIS: 



1 Alternative Directions (See Section VI. page 59.) 

(1) CHECK only the most likely process unit problem. IF complications expected 
from checking all most likely process unit problems. 

WRITE the most likely process unit problems. IF recall more job-cntical than 



(2) 

recognition. 



2. Content (See Section VI. page 61.) 

(1) Diagrams for all process systems appear on pages 8/ to yy. 

(2) Sp^ific data for particular process unit problems wnhm the followmg process 
systems begin on the next page: 



PROCESS SYSTEM PAGE 

|./\ to be added 

).g to be added 

l-C 150 
l-D 160 
1 1. A 168 

to be added 
tp be added 



3. Test Items Needed (See Section VI. page 62.) 
One per process unit problem to be diagnosed. 

4. Levels (See Section VI. page 62.) 

Use as recommended for Levels \. II; require writing for III. IV. 

5. Priority (See Section VI. page 63.) 

HIGH for Levels I. II; medium for Levels III, IV. 

6. Recommended Media (See Section VI. page 63.) 

Panel Book for process system diagrams; Test Book for set of process unit data and 
problems. 

7. Sample Test Items (See Section VI. page 64.) 
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CONTENT ^ 0BJ--7 



PROCESS SYSTEM l-C 
(Diagram on page 91) 



Beginning on the next page, problems with the following process units of Process System 
l-C are detailed. 

• Lift Station (page 

• Comminutor (stationary screen with oscillating cutter) (page 

• Grit Chambers (hand-cleaned) (page 

• Gas Chlorinator (page 

• Sludge Drying Beds (page 
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PROCESS SYSTEM I C 



LIFT STATION PROBLEMS 



GIVEN THIS SET OF DATA IN THE 
TEST BOOK TEST ITEM 


THIS IS THE 
CORRECT ANSWER 
TO CHOOSE 


THESE ANSWERS MAKE 
ACCEPTABUE 
DISTRACTORS 


• wet well Inlet has normal dry weather 
flow 

• wet well empty with flow going directly 
to pump suction 

o lead pump is running ' 

• follow pump is running 

o lead & follow pump check valve lifting 
^rms are slightly above closbJ position 

• force main pressure low and erratic 

• lead air compressor running 

• low level pressure switch is closed 

i • electrical controls automatic mode 


malfunctioning level 
control is causing pumps 
to run constantly 


• malfunctioning level con- 
trol is causing pumps to run 
out of phase 

• malfunctioning level contf ol 
is causing pressure switchei 
to open too soon 

• malfunctioning level control 
is causing high wet well level 


• wet well inlet has normal dry weather 
flow 

• wet well is erratic with alternating 
excessively high and low levels 

• lead pump starts and stops erratically 

• follow pump starts and stops erratically 
; • lead and follow pump both have normal 
I discharge 

! • force main pressure erratic with 
alternating high anH. low pressures 

• lead air compressor running 

1 • low level pressure switch is erratically 
' opening and closing 

• high L-^vel pressure switch is erratically 
opening and'closing 

• electric co.^trols are on automatic 


malfunctioning level 

rnntrni is causlno DUmOS 

to run out of phase 

i 
I 

1 


• malfunctioning level control 
causing lead-follow sequence 
switch to be broken 

• malfunctioning level control 
is causing pumps to run 
constantly 

• air h'jbliler system causing 
drratic wet well influent 

VI ow 




PROCESS SYSTEM \ C 



LIFT STATION PROBLEMS 



GIV£N THIS SET OF DATA IN THE 
TEST BOOK TEST ITEM 


THIS IS THE 
CORRECT ANSWER 
TO CHOOSE 


THESE ANSWERS MAKE 
ACCEPTABLE 
DISTRACTORS 


wet well inlet Is normal for dry weather 
flow 

• wet well alternating excessively high 
and excessively low levels 

• lead pump starts at right level, level 
continues to rise, pump stops at right 
level 

• follow pump starts at right level, level 
drops, pump stops at right level 

• lead pump check valve lifting arm 
remains stationary in lowered position 
when pump starts and st'^ps 

• f jIIow pump check valve lifting arm 
rises when follow pump starts, goes to 
lowered position when it stops 

• force main pressure remains same when 
lead pump starts, increases when follow 
pump starts, drops to previous level 
when follow pump stops 

• low level pressure :witch normal 
^ high level pressure switch normal 

• electrical controls automatic 


lead pump clogged 


• follow pump clogged 

• lead pump check valve 
clogged 

• force main pressure too high 


• wet well inlet increased flow because 
of rain 

• wet well unchanged at excessively high 
level 

• lead pump running 

• follow pump running 

• lead pump check valve lifting arm up 

• follow pump check valve lifting arm down 

• force main pressure remains at normal 
range for one pump 

• low level pressure switch riormal 

• high level pressure switch normal 

• electrical controls automatic 


follow pump clogged 


• lead pump clogged 

• follow pump check valve 
clogged 

• force main pressure too high 
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SAMPLE TEST ITEM #2 FOR OBJ-7 (Recognize process unit problems within • 

particular process unit system) 

(.^EFER TO PANEL 4 IN THE PANEL BOOK. 

Below Is a set of data, or events, thet could happen if a process unit problem developed In 
Process System C. 

DATA 

• Lead pump does not start on rising level In lift station, 

• Follow pump does not rtart on rising level In lift station* 

• Mercury switches for lead and follow pumps remain open on rising leveK 

• Compressor remains running. 

• Air flow from end of bubbler tube Into wet well 



Study the data carefully. 

Decide the most likely process unit problem causing the results shown in the data. 
Check below the most likely process unit problem requiring immediate attention. 

a, Discharge valve clogged 

, , Drain ch xk valve malfunction 

c. Malfunctioning level control (Lift Station) 

^ . Follow pump clogged (Lift Station) 

^ Clogged check valve on follow pump (Lift Station) 

f. Inlet pipe clogged 

a None of the above (If you checked this answer, enter the type of process 

^' unit problem you think most likely caused the results shown m the data.) 

Enter here: ■ 



NOTE; In choosing the incorrect answers for the Test Item above: 

• Avoid too obvious "d'straciors.** 

• Include all reasonable "distractors." 
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:V:-.>?^MV:^ - 113, 



B: Bcainple fbr Level I, Primary 



For rfibre information contact- 
Eileen Schmidt 
RO. Box 210 

Ciiarles County Community College 
La Plata; MD 20646 
301-934-2259 X 330 
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iiiExcerptis f irb^ Objectives 
iPlFgrliliLB&l^ Certification 



A: Btksl^round 

B: E)»mple^^ Primary 
) Control Obiectives 



A. BACKGROUND 

For some time instructional objectives 
have been developed by grantees of EPA and 
other agencies. In 1976 Charles County 
Community College began development of in- 
structional objectives for entry-level and 
advanced-level treatment plant operators 
under. Grant T900501-01, During the course 
of this grant, EPA awarded another grant 
to the Association of Boards of Certifica- 
tion (ABC) for the development of a uni- 
form certification model. ABC based its 
system on four categories of certification: 

1. Wastewater Collection System (WWC) , 

2. Wastewater Treatment Plant (WWT) , 

3. Water Distribution System (WD), and 

4. Water Treatment Plant (WT) . 

Each of these levels had four classes 
ranging from I (the lowest) to IV, accord- 
ing to complexity and the management skills 
required. 

The college has modified and adjusted 
its development of the instructional ob- 
jectives to parallel the ABC subject cate- 
gory format. These instructional objec- 
tives were then reviewed on a nationwide 



basis by representatives of ABC, the Ameri- 
can Water Works Association (AWWA) , Water 
Pollution Control Federation (WPCF) , U.S. 
Environmental Protection Agency (EPA) , 
state regulatory agencies, and operating 
agencies. 

After a series of instructional objec- 
tives was prepared on any given subject, 
these objectives and evaluation sheets were 
sent out to the evaluators. Upon return of 
the evaluation sheets, an average of the 
evaluation values was placed on each objec- 
tive, as well as a summary of the comments 
from the reviewers. Utilizing this infor- 
mation T some instructional objectives were 
added in various subject areas, some in- 
structional objectives were moved from one 
module to another, and others were moved 
from one class to a higher or lower class. 

Each grantee participating in this pro- 
ject will receive a summary of the evalua- 
tion for the instructional objectives on 
which he is working. This same review 
committee will be evaluating his product. 



B. EXAMPLE FOR LEVEL I: PRIMARY SEDIMENTATION PROCESS CONTROL OBJECTIVES 

1. Identifying the Unit 

*TER BEH - Identify the rectangular primary sedimentation tank. 
COND - Given a photograph of a rectangular primary sedimentation tank. 
AP. - Indicate whether the unit in the photograph is a rectangular 

primary sedimentation tank. 

2. Process Description 

TER BEH - Tn technical and nontechnical terms describe the sedimentation 

tirocess in a rectangular primary sedimentation tank. 
COND - Given photographs of a rectangular primary sedimentation tank. 



*TER BEH « Terminal Behavior 
COND « Conditions of Performance 
AP « Acceptable Performance-. 
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B. EXAMPLE FOR LEVEL I continued 



2. Process Description continued 

AP . - The description must include: 

a. the name rectangular primary sedimentation tank, 

b. the purpose of the primary sedimentation process in 
terms of how it affects the wastestream. 

c. the effect of primary sedimentation on other process 
units including: 



1. 


trickling filtration 


7. 


aerobic digestion 


2. 


aeration 


8. 


sludge conditioning 


3. 


secondary sedimentation 


9. 


sludge dewatering 


4. 


pond stabilization 


10. 


solids disposal 


5. 


thickening 


11. 


effluent disposal 


6. 


anaerobic digestion 







3. Identifying Components 

XER BEH - Identify the components of a rectangular primary sedimentation tank. 
COND - Given a photograph of a rectangular primary sedimentation tank. 
AP* - The trainee must identify thie following listed components and 
associated equipment: 



a. 


Influent channel 


n. 


Skimmer 


b. 


Baffle 


o. 


Longitudinal sludge ' 


c. 


Drive unit 




collector 


d. 


Sludge pipe 


P* 


Drive chain 


e. 


Sludge hopper 


q. 


Scum box 


f. 


Tee rail 


r. 


Scum pipe 


g* 


Gear box 


s. 


Sludge cross collector 


h. 


Headshaf t 


t. 


Drive sprockets 


i. 


Bearings 


u. 


Wearing shoes 


j. 


Revolving scum skimmer 


V. 


Collector sprockets 


k. 


Take up 


w. 


Angle tracks 


1.. 


Adjustable effluent weir 


X. 


Shearpin hub 


m. 


Effluent channel 


z. 


Chain guards 



4. Purpose of Compor.^nts 

TER BEH - Explain the purpose of each component, how each component works and 
why it is important to the operation of the rectangular primary 
sedimentation tank. 

COND - Given a photograph of the rectangular primary sedimentation tank. 
AP - The trainee must describe the function and importance of each of the 

components listed in lesson number 3 of this subject matter. 

5. Locating Components 

TER BEH - Name and locate the components of a rectangular primary 

sedimentation tank. 
COND - Given a photograph of a rectangular primary sedimentation tank. 
AP - The trainee must point out and name the components listed in lesson 

number 3 of this subject matter. 

6. Safety - 

TER BEH - Describe safety procedures for a rectangular primary sedimenta^tion tank 

COND .-Given a photograph of a rectangular primary sedimentation tank. 

AP - The trainee must comment on high risk activities, sources of danger 

and safety equipment, explaining how the procedures protect employees 

and visitors: 



Safety continued 



Sources of Danger 
Waste characteristics 
Falling objects 
Moving parts 
Open pits & tanks 
Slippery walks 



Safety Equipment 
Barricades 
Ladders 

Life preservers 
Lockout tags 
Padlocks & keys 
Protective 
clothing 



High Risk Activities 
Lifting & lowering objects 

with ropes & pulleys 
Making adjustments with 

switches in automatic 

position 
Raking floating material 

from tank surface 
Working inside tank without 

a buddy 
Working near open pits & 

tanks 

Unclogging pipes & pumps 
Normal Operation Procedures 

TER BEH - Describe the normal operation procedures for the components of a 
primary sedimentation tank listed in lesson number 3 of this 
subject matter. 

COND - Given a checklist of components to check, the characteristics of the 
components to check and a photograph of a primary sedimentation tank. 
AP - The trainee will: 

a. Describe the characteristics of each component which the 
operator checlcs to determine whether the component is 
functioning normally, commenting on: 

1. wastewater level 
2.. flow distribution 
♦ 3. ''number of tanks in service 

' * • ' . ^» scum accumulation 
. .5. sludge accurrolation 

, .6; characterir^rir. of floating material 

, y 7. corrosion a o deterioration 

• smoothness of motion of moving parts 

9. shock & vibration 

10. sound 

11. temperature of motor & gear box 

12. raw sludge pumping system 

b. Explain how often each component must be checked and why the 
component must be checked on this schedule. 

c. Describe what an operator does if the characteristics of a 
component indicate that it is not functioning normally 
including: 

1. making adjustment 

2. deciding about corrective maintenance 

3. reporting to supervisors 

A. reporting in written records 

d. Explain why a component's characteristics must be returned 
to normal. 

e. Describe the routine sampling for a rectangular primary 
sedimentation tank. 

f. Describe the routine calculations for a rectangular primary 
sedimentation tank/ 

Describe the routine procedures for a rectangular primary 
sedimentation tank. 

Start-up and Shut-down Procedures 

TER BEH - Describe the start-up and shut-down procedures for rectangular 
primary sedimentation tanks. 



8. Start-up and Shut-down Procedures continued ^ 

CX)ND Giv^>n photographs of rectangular primary sedimentation tanks. 

AP - The trainee will: - 

a. Describe the start-up and shut-down procedures, 
commenting on: 

1. the number of tanks to put in service 

2. removing and installing inlet and outlet gates 

3. draining tanks for extended shut-down 

4. starting and stopping support systems 

a. sludge pumping 

b. sludge collection 

c. skimming 

5. shutting down to remove objects dropped in tank 

b. Evaluation of the operation of the rectangular primary 
sedimentation tank to determine whether correct start-up 
procedures have been used. Use the normal operation 
procedures described in lesson number 7 of this subject 
matter. 

c. Evaluation of the operation of the rectangular primary 
sedimentation tank to determine if correct shut-down 
procedures have been used. Use the normal operation 
procedures described in lesson number 7 of this subject 
matter. 

9. Abnormal Operation Procedures 

TER BEH - Describe the abnormal operation procedures for the rectangular 

primary sedimentation tank. 
COND - Given photographs and descriptions of a was test ream flowing 

through a rectangular primary sedimentation tank. 
AP - The trainee will: 

a. Evaluate the wastestream for abnormal conditions, 
commenting on: 

1. color 9. oil 

2. floating material 10. pH 

3. flow 11. septic wastewater 

4. foam 12. settleable matter 

5. grease 13. suspended matter 

6. industrial wastes 14. temperature 

7. level 15. velocity 

8. odor 

b. Explain how often the condition of the wastestream must 
be checked. 

c. Describe what an operator does if he observes abnormal 
conditions, including: 

1. operational changes 

2. reporting to supervisors 

3. sampling procedures 

d. Describe how the actions of the operator will improve 
the condition of the wastestream. 

10. Preventive Maintenance 

TER BEH - Describe the preventive maintenance procedures for a rectangular 

primary sedimentacion tank. 
COND - Given photographs of a rectangular primary sedimentation tank 
and reference materials, including: 
a. Inspection records 
" :b.^: M maintenance guides ' 

c. Plant drawings and specifications 
: dw Preventive maintenance schedule . . ' 



10. Preventive Maintenance continued 

AP - The trainee will: 

a. Describe these procedures for the rectangular primary 
sedimentation tank: 

1. cleaning 

a. channels and walls exposed to wastewater 

b. skimming system and scum box 

2. painting 

a. exposed metal surfaces 

3. lubrication 

a. drive unit 

b. sludge pump 

c. scum skimmer 

d. shear pin hubs 

4. mechanical adjustment 

a. chain length 

b. sprocket alignment 

5. replacement 

a. worn wear shoes 

b. chain links 

c. shear pins ^ 

d. end squeegees on flights 

6. wear measurement 

a. wearing shoes 

b. chain links 

c. sprockets 

b. Name the reference materials and tools needed to perform 
the preventive maintenance. 

c. Explain how often each preventive maintenance procedure 
must be performed. 

d. Explain how an operator determines whether a component 
needs preventive maintenance. 

e. Explain what an operator does if a component needs 
preventive maintenance. 

f . Explain why each preventive maintenance procedure is 
important. 

11. Corrective Maintenance 

TER BEH - Describe the corrective maintenance procedures for a rectangular 

primary sedimentation tank. 
COND - Given photographs of a rectangular primary sedimentation tank 

tools and reference materials, including: 

a. Catalog of replacement parts 

b. Equipment catalogs 

c. Manufacturer's maintenance guides 
AP - The trainee will: 

a. Describe how an operator evaluates each component o£ a 
rectangular primary sedimentation tank for corrective 
maintenance, commenting on: 

1. capacity 7. position 

2. color 8. sound 

3. corrosion 9. deterioration 

4. depth 10. temperature 

5. motion 11. flow 

6. odor 12. vibration 

b. Explain why a component has malfunctioned. 

c. Name the reference materials and tools needed to perform 
the corrective maintenance. 
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!!• Corrective Maintenance continued 



d. Describe what an operator does when he discovers a 
malfunction, Including: 

!• evaluation of capabilities of plant personnel to 

perform the procedures 
2* selection of replacement parts 
3. record keeping 
e» Describe how the operator corrects the. malfunction. 




Appendix 7 

Propos^ System for Water Quality Training IVIaterials 
Undeir Development 

For more information contact: 
John H. Austin 

Civil Enginieeiring Department 
University of Maryland 
College Park, MD 20742 
301-454-2438 



Appendix/ ... 
Proposed System for Water Quality Training IVIaterials 



^PROPOSED SYSTEM DESIGN 

A necessary adjunct to IRIS is timely 
informational access to training materials 
which are currently being developed and 
are relevant to water and wastewater treat- 

-ment. To meet this'-requirement , certain 
modifications to the IRIS record structure 
will allow the' Of f ice of Water Programs 

: Operations to produce a separate series of 
reports and indexes covering training ma- 
terials currently under development. In- 
formation about the developer, project 
cost, start date, projected end date,^ 
funding organization, funding authority 
code and field test code data are provided 
in lieu of the fifth line of the abstract 
as it is used in the IRIS record. The 
proposed information products would in- 
clude an ID Master Report listing all in- 
formation captured for any one training 
material being developed and indexes by 
Subject, Developer, Funding Organization, 
and Category. Additional indexes provid- 
ing financial data for dollars expended by 
a funding organization, by a developer, by 
education level, by type, by a category 
(e.g., operations) or by a subject can be 
generated if required. The IRIS Thesaurus 
Table would meet the subject analysis 



requirements for the proposed system. A 
Developer Name Table, Developer Code Table, 
Funding Organization Name Table, and Fund- 
ing Organization Code Table would be devel- 
oped, allowing users to obtain total ad- 
dress and code information for any given 
developer or funding organization. 

Using the modified IRIS record approach,, 
as training materials- were completed, the 
"in^ocess" recor(i would be adjusted to 
include cost, source and author inf orma- , 
tion. Funding' organization and development 
cost data would, be deleted. .;rhe record 
could then- be moved from the master data 
file supporting, materials under development 
to the master, data' file .supporting IRIS. 
In this manner, rekey ing is minimal, and 
the record flows ''from one information ap-- 
plication to another. 

Examples of sample products follow. 



DATA INPUT FORM • IRIS 



8/76 



10 MMBEt 1/9 
IPAH043OO 



c m 



m TITLE 

TACmiG A CEmiUm PUHF MECHANICAL SEAL 



U/IM 



117/4 



MnWfiONe 1/24 


AimOR 1W ,26/24 


TYPE S2/U 


CATEGORIES 64/9 


LVl 8S/1 


SOUflCGl 87/10 


SOURCE 2 98/10 


COST 110/8 


mvnaao T 


LblDt 


TMSIAC 


0 


1 






01250 F 



aiUECr ONE 1/29 



SUUECTFIVE ' 1/29 



SUBJECT 1W 
MAINTENAMa 



31/29 



SUBJECT SIX 



31/29 



SUBJECT THREE 61/29 
SELF PACED INSTBUCTIOII 



mm SEVEN 



61/29 



SUUEQ FOUR 



SUBJECT EIGHT 



91/29 



91/29 



aiUECTNINE 



1/29 



SUBJECT TEN 



31/29 



SlIBJEQ ELEVEN 



61/2S 



SUBJECT TVELVE 91/29 



suuEcrniineBi 1/29 



SUBJECT FOUKTEEN 31/29 



SUBJECT FIFTEEN 61/29 



SUBJECT SIHEEN . 91/29 



lEHAlUS (nipt. No.: Ho piges; No. iHdei; FIli color, b/w, m i\u\ Mdl. luthors ind sources; Iflsc.) 



1/120 



Annua UNE ONE 

DBXAIUD PtOC!DDUS FOK IROUBIB SROOTIHG AND BEPACCNG A KECHANIGAL SEAL ON A CENTEIFDGAL ?IINP. 



AtSTM^lINEIW 



1/120 



1/120 



ABSTIACT LINE INREE 












1/120 

1 

! 


ABSTRACT UNE FOUR 


, 1/120 


DSmOPDt 1/24 
CUBBOl 


PIOJ COST 26/6 
1000 


StAn DAn 33/1 
7606 


END OAIK 3B/4 
7702 


nNDmOH! 43/20 
CLBfiON 


FORD ADIR OODK 64/20 

nnou 


■ 1 
IBST 85/1 

I 



SAMPLE lAYQin^'QF IDENTIFICATION MASTER REPO ItT 

^^^SJT^ CATECORIE.o nE.TE.T TSl^f^^^ 

P«T cost: .000.00 ~: C^^^^^^ 

. "SgALPDMPS ■ MAINTENANCE SELF PACED INSTRUCTION 

Sd ScEtoTfOR TROUBLESHOOTING m ^PACKING A MECHANICAL SEAL ON A CENTRIFUGAL PUMP. 



SAMPLE LAYOUT OF THE SUBJECT INDEX 

CENTRIFUGAL PUMPS 
PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL 
DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S); PM SL AC CATEGORIES: 0 ID: EPAWO4300 



DATES (START/END): 7602/7102 



MAINTENANCE 
PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL 



DETELOPER: aEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0 ID: EPAW04300 



DATES (START/END): 7602/7702 



SELF PACED INSTRUCTION 
PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL 
DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0 



DATES (START/END): 7602/7702 



ID: EPAW04300 



SAMPT.F. UYQUT OF THE CATEGORY INDEX 

CATEGORY: 0 
PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL 
DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S) : PM SL AC ID: EPAWO430O 



DATES (START/END): 7602/7702 



SAMPLE LAYOUT OF THE FUNDING AGENQ INDEX 

CLEMSON 

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL 
DErtR: CLEMSON EDUC L\^: 1 TYPE(S): PM SL AC CATEGORIES: 0 ID: EPAWO4300 



DATES (START/END): 7602/7702 



SAMPLE LAYOUT OF THE DEVELOPER INDEX 

CLEMSON D^TES (START/END): 7602/7702 

PACKING A CENTRIFUGAL PIMP MECHANICAL SEAL mmm 

jDUC LyL. 1 TYPE(S):PMSLAC CATEGORIES: 0 ID: EPAW04300 
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Appendix 8 

Proposed System for Water Quality Control Courses 

For more Information cx>ntact: 
John H. Austin 

Civil Engineering Department 
: University of iVIaryiand 
College Piaric. MD 20742 
301-454-2438 
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^Proposed VV^ter Quality 



y PKOPdSED SYSTEM DESIGN 

The proposed Curriculum System will be 
•designed to provide comprehensive control 
oyer courses offered by various sponsors 
(universities, associations, federal agen- 
cies, etc.) throughout the calendar year. 
• The design concepts are similar to IRIS. 
Each course would be entered into a master 
; data file as one record which would iden- 
tify the sponsor, course title, costs, 
times of fered during the year, prerequi- 
sites, and subject and abstract ihforma- 
■■tion, among other data. The resultant 
: master data file would be used to generate 
a Master Report sorted by ID which would 
list all information gathered for the 



Control Courses 

various courses, and 3 indexes by Subject, 
Type, and Sponsor. The indexes would pro- 
vide abridged information: ID, course 
title, type of course, sponsor, dates 
offered, times and cost. Additional in- 
dexes by date of course offerings and by 
education level could also be generated. 
The Thesaurus Table currently supporting 
IRIS would meet the subject analy 3 re- 
quirements for the Curriculum System. A 
Sponsor l^ame Table and a Sponsor Code Table 
would be developed allowing users to obtain 
total address and code information for any 
given sponsor. 

Examples of sample products follow: 



ID NUHBEH 1/9 
EFHCOOOOl 

SPONSOR 1/10 
ClenBOtt 

EDUC IVL 1/2 
1 

SUBJECT ONE 



COURSE TITLE 

Funp Station Operation and Maintenance 
DATES/DEADLINE (1) (2) 

■ 

022V0228 (0210) 



(3) 

: (0512) (0908) 
: 0526/0530 :0922/0926 : 



(4) 



. 12/16 



11/104 

TIME 50/7:COST 60/3 
8/5/1 :75 



CRSB TYPE 116/5: 

m i 

PREPAID 64/3: 

10 : 



CREDITS 4/6:CRSE FORMAT 12/8 

* 

CEU3,7 :HS SS 
1/29:SUBJECT TWO 



aTEG 21/3 
0 

31/29 



NOREGISTR 25/3 
15 

SUBJECT THREE 



CRSEFREREQ 30/29:EMPLYtI[ PREREQ 
Introduction to : Water and Wastewater 
: Treatient Plant ' 



61/29 



SUBJECT FOUR 



Funp Stations : 
COURSE REFERENCES - LINE 1 

Pump Station Modules fro^n Clemson University. 
COURSE REFERENCES - LINE 2 

lABSTRAd - LINE 1 

Goes into the operations and maintenance procedures including troubleshooting for valves, centrifugal punps, 
ABSTRACT • LINE 2 

Electric motors and electric controls for pump stations. 
ABSTRACT - LINE 3 



60/29: 



91/29: 



1/120: 



1/120: 



1/120: 



1/120: 



1/120: 
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SAMPLE UYQDT OF THE TMMTTFTriTIQH MASTER REPORT 

EPMCOOOOl / COST: $ 75 CRSE TYPE: O&M 

PUMP STATION OPERATION AND MAINTENANCE n^/9Usm(05/12) 09/22-09/26(09/08) TIME: 8H/5D/1W 

SllBJECT(S): 
POMP STATIONS 

™^ INTO THE OPERATIONS AND PENANCE PROCEDURES INCLUDING TROUBIiSHOOTING FOR «. CENTRIFUGAL 

PUMPS, ELECTRIC MOTORS AND ELECTRIC CONTROLS FOR PUMP STATIONS. 
COURSE REFERENCES: 

SAMPLE UYQUT OF SPONSOR INDEX 
aEMSON * ' COST: $ 75 CRSE TYPE: O&M 

SrSir rSSio, m.mim m..,mm m.mm 

mmmm . educlvl:1 categories: o 



SAMPLE LAYOUT OF SUBJECT INDEX 
PUMP STATIONS COST: $ 75 CRSE TYPE: O&M 

«s: m»mm) m»mm) m-mim m- mm 

ID:EPWC00001 EDUC LVL: 1 CATEGORIES: 0 



Appendix 9- 

Equal^mplpymen Opportunity Commission 
Empioyjed Selection Procedures 

Frorn^:^ctoia/ Register Wednesday. November 24. 1976 Volume 41, No. 228. p. 51984-51986 
iFor moire In^^ 

Res(9arch:Psycli6loi9ist 

Equal EiripjoymGht Opportunity Commission 

24oiest.;N:w 

Washington, iX; 20506 

202-634-6460 
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CHAmR nV— IQUAL EMPLOYMENT 
MRT 1607— QUIDCUNCS ON 

... . mj^Uimtjm^ . 
Ita* ihnMl Bniptao^^ Oppoctunlty 

OuldellnM on Bmplooree BeleeUon Pro- 
eoduitt (orttliMttr PublUhed ftt Sft FR 
lasas. Augwi i» 1970). Motwithitending 
tho puhUcatUm oC rVMena Kx«cuUv« 
Agmcf OuMalliiM on Bmployeo Belee- 
Uon Procttf urw," tlu SquAl Bmptonnent 
Opportunity Commlttlon Ouldellnei on 
SmpIooTM MecUon Procedum zvmaln 
appUcftUd to aU cmploycrt tnd other en* 
Utlflt lutajeet to the jurlidlcUon of thU 
CommlBilon under TlUo vn of the ClvU 
Righto Aet of lBe4« u amended* 42 UAC. 
aooOeetMQ. 

BIgned at Wt«blncton» D.C. thU 19th 
day of November 1970. 

Xthil BtNT Walsh» 
Vice Chairman, 

39 CFR Fart 1607 ti rerlaed as set forth 
below: 



100T4 

laoT^ 

10074 
1007.4 
10074 
1007^ 
1007.7 
1007J 
10074 
^1007.10 

1607.11 
1007.13 
1007.10 
1007.14 



BUUBMBt off pmpOM. 
•TMC* daflnad. 
DUcrtmlnatlon dtfliMd. 
Svldcaee of ^Idltr. 

MInl mnm stAIMUnU fOT VftllCUtlon« 

PreMaUtkm of TftlMUty tvldaoM. 
Um of oQxwt T*U41tr itudlM. 
AmuapUoo of vaUdltr. 
OonUnutd um of tMto. 
Smptojintiit %9mcim and eniploy- 

DliiparaU trMtmmt. 

ll«tMUBf. 

Otb«r MMctton UehnlquM* 
AfflmutlTo action. 

.. TIM proTUIonB of thli Part 
1007 lamMd undMr 8m. 711, 70 BUt. 268» 43 

uAa SM. aoooa-is. 

9 1607»1 Suicmcnl of porpoae. 

(a) The guideUnes in this part are 
based on the belief that properly vali- 
dated and standaitUied employee selec- 
tion procedures can significantly c<m- 
tribute to the Imidementatlon of non- 
dlscrlminatcny personnel policies, as 
required by title VIZ. It Is also recognized 
that prof essionally developed teste, when 
used in conjunction with other tools of 
personnel assessment and complemented 
by sound programs of Job design, may 
signliicanttir aid in the development and 
watnt m*"^ of an efficient work force 
and. indeed, Bid in the utilization 
and oonsenratloa of human resources 
.■ generally.''. ■ ^ 
. (b) An yirar****^^*^ of iehargea of dls- 
. erimlnatSon' filed with the Commission 
and an' evaluation of the resulta of the 
Commissioali > comvUence activities has 
fcvealed ft decided increase in total test 
usage and ft marked increase in doubtful 
testing practloea which, based CQ our 
experience, tend to hftve discriminatory 
effects. In many cases, persons have come 
to rely almost cxduslvdy on teste as the 
basis for 'm^dng the decision to hire, 
transfer, promote, grant membership, 
train, refer or retain, with the result that 



RUUS AND REGULATIONS 

eendldates are selected or rejected on the 
basis of ft single test score. Where teste 
are so used, minority candidates fre- 
quently Bxperiuice dliproportlonately 
high rates of rejection by faUlng to at- 
tain score leveU that have been estob- 
llshed as minimum standards for quali- 
fication. Zt has also become clear that in 
mftny InsUnces persons sre using teste 
as the basis for employment decisions 
without evidence that they sre valid pre- 
dictors of employee Job performance, 
Where evidence in support of presumed 
relaUonshipi between teit performance 
and Job behavior is lacking, the possibU- 
ity of discrimination in the application of . 
test resulte must be recognised. A test 
lacking demonstrsted validity (i.e.. hav- 
ing no known significant relattonship to 
Job behavior) and yielding lower scores 
for classes protected by UUe vn may 
result in the rejection of many who have 
necessary quaUficaUons for successful 
work performance. 

(c> The guideUnes in this part are 
designed to serve as a works ble set of 
standards for employers, unions and 
employment agencies in determining 
whether their selecUon procedures con- 
form with the obligations contained in 
title vn of the Civil Rlghte Act of 1964. 
Section 703 of title VH places an affirma- 
tive obligation upon employers, labor 
unions, and employment sgeneles, as 
defined In section 701 of the Act.* not to 
discriminate because of race, color, 
religion, sex. or national origin. Subsec- 
tion (h) of section 703 allow8 such per- 
sons • * to give end to act upon the 
resulte of 'any professionally developed 
ability test provided that such test. Ite 
administration or action upon the resulte 
is not designed, intended or used to dis- 
criminate because of race, color, religion, 
sex or national origin.** 
S 1607.2 «Tctr defined. 

For the purpose of the guidelines In 
this part, the term "test" Is defined »s 
any pBper*and-pencll or performance 
measure used as a basis for any employ- 
ment decision. The guidelines In thU part 
apply, for examsAe, to ability teste which 
are designed to measure eligibility for 
hire, transfer, promotion, membership, 
training, referral or retention. This defi- 
nition includes, but is not restricted to, 
measures of general intelligence, mental 
abUlty and learning abUlty; specific In- 
teUectual ablllUes; mechanical, clerical 
and other aptitudes; dexterity end coor- 
dinaUon: knowledge and proficiency: oc- 
cupational and other Intereste: and 
attitudes, personsllty or temperament 
The term "test" Includes all formal 
scored quantified or standardized tech- 
niques of assessing Job sultobtllty Includ- 
ing, in addiUon to the above, specific 
qualifying or disqualifying pexsonal his- 
tory or background requirements, specific 
educational or work hUtoxy requlre- 
mente, scored Interviews, biographical 
information blanks. Interviewers* rating 
scales, scored application forms, etc 

§16073 Dltcrimlnatloa defined. 
* The use. of any test which adversely 
aftecte hiring, promotion, transfer or 
any other employment or membership 



opportunity of classes protected by title 
vn consUtutes dUcrlmlnation unless: 
(a) The test has been validated and evi- 
dences a high degree of utility m here- 
inafter disoribed. end <b) The person 
giving or acting upon the resulte of the 
particular test can demonstrate that al- 
temaUve suitable hiring, transfer or 
promotion procedures are unavailable 
for his use. 

11607.4 Evtdeneeofvalldlly. 

(a) Each person using teste to select 
ffom among cuidldates for a position or 
for membership shall have available for 
inspection evidence that the teste are 
being used In a manner which does not 
violate 1 1607.3. Such evidence shall be 
examined for Indications of possible dls- 
crlmlna^n. such as instances of higher 
rejection rates for mlnoftty candidates 
than nonmlnority cendldstes. Further- 
more, where technicsLlly feasible, a test 
should be validated for each minority 
group with which It is used: that is, any 
differential rejection rates that may 

, exUt. based on a test, must be relevant 
to performance on the Jobs In question. 

(b) The term "technicaUy feasible" as 
used in these culdellnes means having 
or obtaining a sufficient number of mi- 
nority individuals to achieve findings of 
atotlstlcal and practical slgtiiflcance, the 
opportunity to obtain unbiased Job per- 
formance criteria, etc. It is the responsi- 
bility of the person claiming absence of 
technical feaslbUlty to positively demon- 
strate evidence of thU absence. 

(c) Evidence of a test's validity should 
consist of empirical date demonstrating 
that the test is predictive of or signifi- 
cantly correlated with important ele- 
mente of work behavior which comprise 
or are relevant to the Job or Jobe for 
which candidates are being evaluated. ^ 

(1) If Job progression structures and 
seniority provisions ftre so tttabllshed 
that new employees win probably, within 
a reasonable period of time and In a 
great majority of cases, progrees to a 
higher level, it may be considered that 
candidates are being evaluatedjor Jobs 
at that higher level. However, n^ere Job 
progression is not so nearly sutomatic, 
or the time span is such that higher 
level Jobs or employees* potential may 
be expected to- change m significant 
ways. It shaU be considered that CMidl- 
dates are being evaluated for a Job at 
or near the entry level. ;5>*«i»lnt is 
made to underscore the principle that 
attainment of or performsnce at a 
higher level Job is a relevant CTiterion 
in validating employment teste only 
when there is a high probabUlty ttiat 
persons onployed wlU In feet attato 
that higher level Job within a reasonable 
period of time. • ^ , 

(3) Where a test is to be used in dif- 
ferent, unite of a mulUunlt organUatJon 
and no significant dilferences ^exlst be- 
tween unite. Jobs, end applicant popula- 
tions, evidence obtained In one unit iw 
suffice for the others. 81mllW..wnw^ 

the vaUdation proc«« '^'V*?*^^,!,^^^ 
lecUon of data throughout a muJUun^t 
organization, evidence of ^rt^i^}9We\Ac 
to each unit may not be required. There 
may 'also be instances where eviaence ox 
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nlMlty to appreprUWly obUlnid trom 
' mm thtn out eomptny in tht tamt in* 
dtutnr. BOQi In tttU tnaunot tad In Um 
11M ol date eoUMtad ttirouihout A mulU- 
vnll orgtalMUon, tvMtnM of validity 
•PMlAo to Mch unit may not bo ro- 
miind: /rooMod, That no ilinmoant 
dUroroaoM oxUt botwitn unlU, jobt, and 
ap^leaat populailooi* 

I ld07.S Nlnlmiim Muidardi for valMa* 
tlom 

(a) Vbr Um purpoio ot latUfyinv Uit 
roqulrtrnmU of thla part, tmplrlcal ovi- 
dtnct In support of a tttft validity mutt 
bt baMd on itudiei tmploying ftntrally 
aoetptod proetdures for dttormininf crl- 
torlon>riUtod validity, lueh a« thoM 
dMoribod in "Standarda for Educational 
and - Fsyoboloffleal Tuta ; and ManuaU'* 
publlshtd by Amorican Piychological 
AMOciatlon, 1300 17th Btreet, NW., 
Waahlniton, D.C. 30030. Evldtnce of 
content or conatniet validity, aa denned 
in that publication, may aUo ba appro- 
prlata whtra critarlon-rtlated validity ti 
not feaiible. However, evidence for con- 
tent or construct validity ahould be ac- 
companied by luAcient information from 
Job analyiet to demonstrate the rele- 
vance of the content (in the case of Job 
knowledge or proflciency testa) or the 
construct (In the case of trait measures) . 
Evidence of content validity alone may 
be acceptable for well-developed testa 
that consist of suitable samples of the 
essential knowledge, skilU or behaviors 
composini the Job in question. The types 
of knowledge, skllla or behaviors con- 
templated here do not Include those 
which can be acquired In a brief orien- 
tation to the Job. 

(b) Although any appropriate valida- 
tion strategy may be used to develop 
such empirical evidence, the following 
minimum standards, as applicable, must 
be met in the research approach and in 
the presentation of results which con- 
stitute evidence of validity: 

(1) Where a validity study Is conducted 
in which testa are administered to appU- 
canu, with criterion data collected later, 
the sample of subjects must be represent- 
ative of the normal or typical candidate 
group for the Job or Jobs In question. 
ThU further assumes that the applicant 
sample Is representative of the minority 
population available for the Job or Jobs in 
question in the local labor market. Where 
a validity study Is conducted In which 
tesU are administered to present em- 
ployees, the sample must be represent- 
ative of the minority groups currently 
included in the applicant population. Xf 
it la not technically feasible to Include 
minority employees In validation studies 
conducted on the present work force, the 
conduct of a validation study without 
minority candidates does not relieve any 
person of his subsequent obligation for 
vaUdation when inclusion of minority 
candidates becomes technically feasible. 

(3) Testa must be administered and 
scored under controlled and standardized 
conditions, with proper safeguards to 
protect the security of tests scores and to 
Insure that scores do not enter Into any 
JudgmenU of employee adequacy that 
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art to bo UHd aa eriurlon maaiuraa* 
Ooptoi of taita and tait manuali. inolud- 
ini iBitruotloni for administration, 
ioorint. and inttrprttation of tait rt* 
lUluTttial art prlvttaly dtvelopod and/ 
or art not availabla through normal 
eommtrolal ohannala muat bo Indudad 
aa'a part of the validation tvidtnot. 

(I) mo woit bahavlon or other crt- 
Uria of omployat adaquaoy which the 
ttit ii intandad to prtdlot or identify 
roust bo fully described; and, addition- 
ally, in the case of rating techniquia, the 
appraisal form(e) and instruetloni to 
the ratar<e) must bo included aa a part 
of the validation evidence. Such erlttrla 
may include measures other.than actual 
work proAolency, auoh aa training time, 
supervisory ratings, regularity of attend- 
ance and tenure. Whatever criteria are 
used they must represent major or 
critical work behaviors aa revealed by 
careful Job analyses. 

(4) In view of the possibUity of blaa 
Inherent in subjective evaluations, su- 
pervisory rating tediniques should be 
carefully developed, and the ratinga 
should be closely examined for evidence 
of bias. In addition, minorities might 
obtain unfairly low performance crite- 
rion scores for reasons other than su- 
pervisors* prejudice, as. when, as new. 
employees, they have had less opportu- 
nity to leam job skills. The general point 
Is that all critera need to be examined to 
Insure freedom from factors which would 
unfairly depress the scores of minority 
groups. 

(5) Differentia] validity. JData must be 
generated and results separately reported 
for minority and nonmlnorlty groups 
wherever technically feasible. Where a 
minority group is sufllciently Urge to 
constitute an identifiable factor in the 
local labor market, but validation data 
have not been devebped and presented 
separately for that group, evidence of 
satisfactory validity based on other 
groups wUl be regarded as only provi- 
sional compliance with these guidelines 
pending separate validation of the test 
for the minority group In question. (See 
1 1007.9) . A test which Is dUTerentlally 
valid may be used In groups for which 
it Is valid but not for those In which 
it Is not valid. In thU regard, where a 
test Is valid for two groups but one group 
characteristically obtains higher test 
scores than the other without a cor- 
responding difference In Job perform- 
ance, cutoff scores must be set so as to 
predict the same probabUlty of jpb suc- 
cess in both groups. ^ ^ 

<c) In assessing the utUity of a test 
the following considerations wUl be ap- 
plicable: 

(1) The relationship between the test 
and at least one relevant criterion must 
be sUtlstically signlflcant mu ordl- 
narUy means that the relaUonshlp should 
be sufllciently high as to have a prob- 
ability of no more than l to 30 to have 
occurred by chance. However, the use of 
a single test as the sole selecUon device 
wUl be scrutinized closely when that test 
is valid against only one component of 
Job performance. 



IIMI 

(I) m addition to ttaUitteal alfnlfl- 
oanet. the rtlatlonahlp bolwoen ttoa taol 
and oritartoo ahould navt practloal rif- 
nlfloanof. Hie m ag nH uda of tba i«l»- 
tlonihlp Midtd for pnetleil glcntt- 
eanet or uaafulnoM la affaetad by atv 
•ralfaetoftilneludinf: ' 

(i) ma larftr the nroportton of ap- 
plicants who ara hind for or plaead on 
the Job, the higher tha ralatlonihlp naada 
to be In order to be praetSeally ueafuL 
Convarealyi a ralauvaly low rilatlonihlp . 
may prove useful when proportlonataly 
few Job vacaneiaa are aTallwla; 

(U) lUe larger the proportion of ap* 
pUcanU who become aatlafaotorr em- 
ployees when not eelected on t^ basis 
of the test, the higher the relattonlhlp 
needs to be between the test and a ort- 
terlon of Job success for the tert to be 
practically useful. Conversely, arelatlvely 
low reUtlonshiP may prove useful *'?iett 
proportionauiy few appUcanU ttrjw out 
to be satisfactory; 

(lU) Hie smaller the economic and 
human risks lnvolv«d in hUlng mn un- 
qualined applicant rdaUva to the risks 
entaUed in rejecting a quallfled cs'v>U* 
cant, the greater the relationship wyjds 
to be m order to be praeticaUy useful, 
conversely, a relatively low relationship 
may prove useful when the former rt«ks 
are relatively hii^ . 
f 1607.6 PrcseaUlloii 'of validity svl- 
. ' dctice. 

The presentation of the results of a 
validation study must Include graphical 
and statistical representations of the 
latlooshlps between the test and the cri- 
teria, permitting judgments of the testis 
utility m making preillctlons of fut^ire 
work behavior. (See I l6CTr.6<c) concern- 
ing asseulng utility of a \est) Average 
scores for all tests and crttsrla must be 
reported for all relevant subgnniT>«. in- 
cluding minority and nonmlfsxtty 
groups where differential validation Is 
required. Whenever sUtUtlcal adjust- 
menU are made In validity resulU for 
less than perfect reliability or for re- 
striction of score range in the test or the 
criterion, or both, the supfwtlng evi- 
dence from the validation studf must 
be presented in detail. Purtherm':ffe, for 
each test that U to be established or 
continued as an operatloaal . employee 
selection Instrument, as a result of the 
validation study, the mlnfmum accert- 
able cutoff (passing) scoie on the lest 
must be reported. It Is eftiMctfix^ 
each operational cutoff score wUl bs tu^-^ 
sonable and consistent with normal txy 
pcctatlons of proficiency within the work 
force or group on which the study was 
conducted. 

1 1607.7 Ufeof oUicrvalidllysMdSct. 

In cases where the validity of a test 
cannot be determined pursuant to 
1 1W7.4 and 1 1M7.5 <e*. the number 
of subjecU Is less than that required for 
a technically adequate validation study, 
or an appropriate criterion measure om- 
not be devetoped). evidence from valid- 
ity studies conducted In other organisa- 
tions, such as that reported in test man- 



noisAi eioiSTis. vol 4i. no. aas—wioNisDav. novimsi« as. im 



uiUi foid prof estioiua lltmtisre, may be 
considered •ocepUblo when: (a) Ttit 
ttudke pertain to Jobs which are com- 
parable (U^ have bMlcftUy the same 
task elemenU)i and (b) There are no 
major differences In contextual varta- 
blee or sample composition whlch^are 
Ukelr to slgnlflcantiy affect validity. 
Any person eltlDf evidence from other 
validity studies as evidence of test va- 
ndtty for bto own Jobs must sutatantl- 
ata in detaU Job comparability and must 
demonstrata the absence of contextual 
or sample differences cited In paTa- 
fiaphs (a) and (b) of this section. 

1 1607^ AMnmpllon of vsliaiiy. 

(a) Under no circumstances wlU the 
general rsputatlon of a test, iU author 
or Its publisher, or casual reports of test 
utility be accepted in lieu of evidence of 
validity. BpeeincaUy ruled out are: as- 
BumpUons of validity based on test 
names or descrlptlve labels; all forms of 
promotional Utemture; data bearlnc on 
the frequency of a test's uia«e; testi- 
monial statemento of seUen, users, or 
coniuttanto: and other nonempirical or 
anecdotal accounto of testing practices 
or testing outcomes. 

(b) Although professional supervision 
ot testing activities may help greatly to 
Insure technically sound and nondis- 
criminatory test tisage, such involvement 
alone shall not k>e regarded as consti- 
tuting satisfactory evidence of test 
validity. 

1 16<^.9 Conllnacd nae of tc«is« 
Under certain conditions, a person may 
permitted to continue the use of a test 
which Is not at the moment fully sup- 
ported by the required evidence of valid- 
ity. If, for example, determination of 
criterion-related validity in a specinc 
setting Is practicable and required but 
not yet Obtained, the use of the test may 
continue: ProiHdetf: (a) Hie person can 
ciU substantial evidence of validity as 
described In I ie07.7 (a) and (b); and 
(b) Ke has In progress validation pro- 
cedures which are designed to produce, 
within a reasonable time, the addiUonal 
data required. It is expected also that 
the person may have to alUr or suspend 
test cutoff scores so that score ranges 
broad enough to permit the identification 
of criterion-related validity wlU be 
obtained. 

1 1607.10 Emplormenl agcnclM and 
•mpleynienl ■cnrlccs* 

(a) An employment servlcef including 
private employment agencies, StaU em- 
ployment agencies, and the VA Training 
and Employment Service, as defined In 
section 701(0 , shall not make applicant 
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or employee appraisals or referrals based 
on the resulU obtained from any psycho- 
logical test or other selection standard 
not validated in accordance with these 
guidelines. 

(b) An employment agency or service 
which Is requested by an employer or 
union to deylse a testing program Is 
requU'ed to follow the standards for test 
validation as set forth in these guide- 
lines. An employment service Is not 
relieved of iU obligation herein because 
the test user did not request such valida- 
tion or has requested the use of some 
lesser standard than Is provided in these 
giUdelines. 

(c) Where an employment agency or 
service U requested only to administer 
a testing program, which has been else- 
where devised, the employment agency 
or service shall request evidence of vali- 
dation, as described in the guidelines in 
this part, before it administers the test- 
ing program and/or makes referral pur- 
suant to the test results. The employment 
agency must furnish on request such 
evidence of validation. An employment 
agency or service wiU be expected to 
refuse to administer a test where the 
employer or union does not supply satis- 
factory evidence of validation. Reliance 
by the test user on the reputation of the 
test, ite author, or the name of the test 
shall not be deemed sufficient evidence 
of validity (see 1 1607.8(a) ). An employ- 
ment agency or service may administer 
a testing program where the evidence of 
validity comporte with the standards 
provided In 1 1607.7. 

§ 1607.11 DUrsrale trealrocni. 

The principle of disparate or unequal 
treatment must be dUUngulshed from 
the concepts of test validation. A test 
or other employee selection standard — 
even though validated against Job per- 
formance in accordance with the guide- 
lines in this part— cannot be imposed 
upon any individual or elau protected 
by title Vn where other employees, 
appUcante or members have not been 
subjected to that standard. DUparate 
treatment, for example, occurs where 
members of a minority or sex group have 
been denied the same employment, pro- 
motion, transfer or memlMrshlp oppor- 
tunities as have been made available to 
other • employees or applicants. TTiose 
employees or appllcante who have been 
denied equal treatment, because of prior 
discriminatory practices or policies, must 
at least be afforded the same opportu- 
nities as had existed for other employees 
or applicants during the period of dis- 
crimination. Thus, no new test or other 
employee selection standard can be im- 
posed upon a class of individuals pro- 



tected by title VIX who, but for prior 
discrimination, would have been granted 
the opportunity to qualify under less 
stringent selection standards previously 
in force. 

1 1607.12 Rcletllng. 

Employersi unions, and employment 
agencies shoulJ provide an opportunity 
for rotestlng and reconsideration to 
earlier "failure" candidates who have 
availed themselves of more training or 
experience. In particular, if any appli- 
cant or employee during the course of 
an interview or other employment pro- 
cedure claims more education or experi- 
ence, that individual should be retested. 

1 1607.13 Other •clccllon ledtnlquet. 
Selected techniques other than tests, 

as defined in 1 1607.3, may be improperly 
used so as to have the effect of discrim- 
inating against minority groups. Such 
techniques include, but are not restricted 
to, unscored or casual interviews and un- 
scored application forms. Where there 
are data sugsestlng employment discrim- 
ination, the person may be called upon to 
present evidence concerning the validity 
of his unscored procedures as well as 
of any teste which may be used, the 
evidence of validity being of the same 
types referred to in 11 1607.4 and 1607.6. 
Data suggesting the possibility of dls- 
crlminaUon exist, for example, when 
there are differential rates of applicant 
rejection from vartous minority and 
nonminorl^ or sex groups for the same 
Job or group of Jobs or when there are 
dlspropwtlonate representations of mi- 
nority and nonminority or sex groups 
among present employees in different 
types of Jobs. If the person is unable 
or unwilling to perform such validation 
studies, he has the option of adjusting 
employment procedures so as to elimi- 
nate the conditions suggestive of em- 
ployment discrimination. 
1 1607.1i AfRrmalive action. 

Nothing in these guidelines shall be 
interpreted as diminishing a person's ob- 
ligation under both title VIX and Execu- 
tive Order 11346 as amended by Execu- 
tive order 11376 to undertake affirmative 
action to ensure that appllcante or em- 
ployees are treated without regard to 
race, color, religion, sex, or national 
origin. Spedfically, the use of teste which 
have been validated pursuant to these 
giUdelines does not relieve employers, 
unions or employment agencies of their 
obligations to take posiUve acUon in af - 
fording employment and training to 
members of classes protected by title vn. 
(FR Doo.7e-Me«o FUed ii>ie-7e:o:38 ami 
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Appendix 10 

Excerpts from Who Is Responsible for Clean Water? 

For more information contact: 
John H.Austin 

Civil Engineering Department 
University of IVIaryiand 
Coiiege Parl<, IVID 20742 
301-454-2438 
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WOULD I, AS A MUNICIPAL .HFICIAU 

KNOW HOW TO HANDLE EACH OF THESE PROBLEMS? 

-Do you feel ' that you would be qualified to handle all of these 
problems? 

-Do you think it is unfair to have municipal officials blamed when 

(a) a fish kill results in the proximity of your wastewater plant? 

(b) if the complex machinery necessary to purify the water or 
process the waste malfunctions? 

(c) if the only qualified operator for one of the plants quits? 

(d) if no qualified operators can be hired to fill a vacancy? 

(cl if the community falls to plan for its future water needs, and 
subsequently loses new ir)dustry? 

if) if the community and its waste products outgrow the capacity of 
the wastewater plant to treat the wastewater? 

(g) if an outdated plant allows untreated wastewater to contaminate 
a recreation area? 

(h) if a stranger to your community places a toxic substance in the 
water reservoir? 

Qualified or not, fair or unfair, the municipal official will be required to 
resporxJ lo each of the above examples, it does not matter if the 
problem is complicated, or if technical competence is needed to 
propose solutipns; the official is expected to find a satisfactory 
solution. 

A real dilemma exists between what the citizens of the community 
expect from their municipal officials and what the officials are qualified 
aiid c>*nr^tent to handle. 

Dne alternative would be to train all municipal officials to operate 
water purification plants, arxl wastewater treatment plants, and also the 
fire department, and the police department, and all other city services. 
Then they would be able to handle all related problems. This is not the 
solution we^ggest. 

If the municipal official is going to be held responsible for the 
correct operation of technical machinery and the health of the 
irxJIvidual citizens, as well as for the future economic growth of the 
community, he must have competent employees. The town must hire 
and maintain qualified men, who are capable of handling efficiently arxl 
safely the types of problems mentioned earlier while operating the 
plants on a dally basis. 

If the municipal official has a competent, qualified group of 
employees for all the town services, then the official has met the 
responsibilities of his office. 
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HOW TO DETERMINE 

IF AN OPERATOR IS QUALIFIED 



How do vou know wh.ther the man that ii now working in the water or waWwater plant! in your «°r'™"J*V' '^J* 
manZ^X ZZni^y Is Properly qualified? I5 it po»ible for the municipal official to know that hi. employ... .r. 
qualified? 

"t'cr:S»n'^fT rZirements and re^onsiblllties of the policeman with those of the water and w«t«va..r plant 
Operators will serve as an illustration. 
Self Test: 

What are the general responsibilities of a policeman? 

Answer To ensure the welfare and public safety of the residents of the community, 

S of the following requirements would you call essential qualifications when h.r.ng a policeman? Crcle the e.ght mo« 
Important qualifications. 

1^1 ^ ^^^^'•S'p:rnds S have the welfare of the communis alway. in mind 

1^1 ^av'e ini:r,tir "'"'""^ <l'ol r^ilS^o-rk ha,d 

Ib! Ee7e~some friend or relative , 1 , ) peHorm w.1. in em.r,enci« 

(6) b. interested in methods of becoming a better policeman 

Although some of the above characteristics are ridiculous, they help illustrate that in ""'••'"'"A «r^^*'"J^^ 
important ta*^ ensuring the welfare and public safety of a community, qualified ''T^.^^fT^t^J^V 
Sns SLrl^an emergency can be the difference between life and death If a policeman found to have p«fofm«l poorly, 
and not to have been dedicated to his vocation, the wtiole community suffers. „^.,„, i. ,h.ir antral 

What about the water treatment plant operator and the waii^vater treatment plant operator? Is not their genwal 
responsibility to ensure the welfare and public safety of the residents of the community? 
^hat coukJ have been the results in the case discussed previously if the operators ^^P^'^"^"'^^ 
the toxic substances in the reservoirs? How much damage could be done to a community if the wastewater pl»it opwator is 

"°Vr^d^"stortrc'^^id'^r'how'lmiortant the water and wastewater treatment plant operators ar. to a immunity. 
When a S l^'s his d^f a; nigllt to'prevent intruders and get. a las. drink of water, h. n^^ qu«.ion. that th. water is 

'"^TURN TO irol'^^tratqullifications wt,en hiring a polic«nan. Check tho.. essential qulificatioo. for . water 

Diant ooerator or a wastewater plant operator. How similar are th. two lists? ,!,„,. ™-_,,i„ 

One^rthir Loim must be mentioned in comparing the policemen and the operators. """V -T»re Wlicanl»p«^^ 
pr.?er to ^^^licemen because they have status. P«^le id«,tity «^ man by hi. ""^P^^^'^^^^^^ 
-altwnpting to prot^ their safety. The officials in municipal government also rwogniie the policem«i «h1 periodically c.t. 
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SOME ADVANTAGES OF USING 

JOB DESCRIPTIONS 



Up to this point, we have been discussing the fact that even 
though, as municipal officials, you are responsible for havirig 
clean water, due to the complexity of plant equiprrwnt and th« 
technical skills required, you cannot operate or directly superviae 
plant operations yourself. It then follows, that in order to avoid 
problems similar to those discussed earlier, you must hire ar>d 
depend upon qualified individuals to manage and operate your 
water or wastewater plant; a plant that concerns the safety and 
welfare of virtually everyone in the community. We would like to 
look at still another method of determining if your operator is 
qualified. While not the complete answer to the problem job 
descriptions can help. There are many advantages of having good 
job descriptions, advantages that can help you in the decision 
making process as a municipal official. We would now like to look 
at four of these advantages of job descriptions. 

The first of these advantages is in recruitment. One survey 
shows that 43% of the operators today have more than 20 yeart 
experience in the field. Thus, the replacements for these people 
will be many. In addition, since water usage is increasing, more 
treatment facilities will be needed, and qualified operators will 
also be needed. Job descriptions and specifications can point out 
to the potential applicant the necessary education and skills 
required for the job. tt will also outline some typical job duties, 
as well as other factors that relate to the job, such ai working 
conditions. Possibly individuals that did not think they were 
qualified, can see these requirements and evaluate their own 
potential as an operator. They may discover that they do indeed 
have the beginning qualifications for the job. Also under 
recruitment, job descriptions can help the municipal official 
compete with industry when hiring water or wastewater 
operators. If descriptions are clear and accurate, the potential 
operator Is not confused as to job duties, next promotion level, 
and responsibilities. He has a good mental picture of what is 
expected of him. Most industries use job descriptions, and to 
compete with them on an equal basis, job documentation Is 
necessary. Finally, is the fact that job descriptions and 
specifications should eliminate favoritism hiring. Hiring is done 
for the job and not for the man. This is one of the best ways to 
assure yourself that you are hiring qualified Individuals. 

The second advantage is one of quality. If an operator can see 
where he fits In the organization or plant, and can see the next 
level of advancement, he must realize that to progrea, he must 
perform at a high level In his present job. Therefore, the quality 
of his work should reflect this. Job descriptions and specifications 
point out to the operator exactly what the job requirements are 
for his present job, as well as designating what the next level of 
progress is. Unless each employee has a copy of his own particular 
job description, he Is reduced to not knowing the full dimensions 
of his job, who In the plant can help him, how he will bo 
evaluated, or what his opportunities for advancement are. 
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S Apperidlxvll H 

Rqblic ftejations Programs 

At^^^ image in Texas 

B: Public Relations Efforts of the Water and Pollution Control 
Association of South Carolina 

For more information contact: 

Robert Biatchelor James L. Polk 

Texas Water Quality Board W & W Consultants, Inc. 



6521 Biirnep Lane 
Austin. TX 78757 



R O. Box 2641 
Spartantxjrg, SC 29302 
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Appendix 11 
Public Relation 

iiApi^^ Image in lexas 

B: Public Relations Efforts o^ the Water and Pollution Control 
Assbciatioii of South Carolina 



IMPROVING THE OPERATOR'S IMAGE IN TEXAS 

In an effort to enhance the professional 
image of persons in the water /wastewater 
treatment field, the Texas Water Utilities 
Association (TWUA) and the Texas Water 
; Quality Board (TWQB) have cooperated to 
produce The Good Life^ a 20-minute slide/ 
cassette presentation about the importance 
and difficulty of the plant operator's job. 
The program is aimed at the general public 
and at management- level personnel with au- 
thority over operators' employment condi- 
tions. By emphasizing to these two au- 
diences the demands a person must meet 
first to become an operator and then to 
keep a plant running as it should, TWUA 
and TWQB are trying to gain support for 
higher salaries and better benefits for 
operators. 

Production work on the presentation was 
provided by the Training Division of TWQB. 
Distribution has been through a number of 
channels: TWUA districts, civic groups, 
television stations, etc. Copies of the 
materials are available on loan basis. 



PUBLIC RELATIONS EFFORTS OF THE WATER AND 
POLLUTION CONTROL ASSOCIATION OF 
SOUTH CAROLINA 

Two one-minute television spots (one 
each for water and wastewater) were 



developed. in 1976 by the Public Relations 
Committee of the Water and Pollution Con- 
trol Association of South Carolina with the 
assistance of state Education Television 
personnel. According to the Conraiittee, the 
commercials were designed to accomplish 
three goals: 1) to generate interest in 
the general public with regard to the im- 
portance of water and wastewater treatment; 
2) to depict treatment plant operation and 
related work as worthy and rewarding ca- 
reers for young men and women; 3) to pub- 
licize efforts by persons in the water/ 
wastewater field to help clean up the 
environment . 

The film segments were distributed to 
television stations across South Carolina, 
at no cost to the stations, for showing as 
public service announcements. General 
response from the television industry was 
good with stations in the midlands and low 
country sections of the state being most 
cooperative in airing the announcements. 
The Coiranittee makes three recommendations 
to anyone wishing to engage in similar ef- 
forts: 1) the staff putting together the 
material should include experts both in the 
water/wastewater field and in the graphics 
business; 2) an outline of the objectives 
of the program should be developed in the 
initial stages; 3) the segments should be 
30 seconds long, rather than 60 seconds, 
because television programmers tend to be 
more receptive to shorter announcements. 
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Appendix 12 

Sample Issue of the South Carolina Operator 

For more Information contact: 

JackMcKenzfe 

420Rhddes 

Clemsoh University 

Clemson, SC 29631 

8Q3-656-3276 
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Appendix 12 
^ampla^ South Carolina Operator 



SOUTH CAROLINA ENVIRONMENTAL 
SYSTEMS OPERATOR 

' Since its birth in April 1975, the South 
Carolina Environmental Systems Operator 
has grown from a four-page, 8^* x 11 
newsletter into a quarter-folded, eight- 
or twelve-page tabloid appearing approxi- 
mately six times each year. The newspaper 
is prepared, published and circulated by 
Clemson University's Office of Operator 
Training, a division of the University's 
Department of Environmental Systems Engi- 
neering. The Operator ±3 sent, at no cost 
to the subscribers, to over 3,000 persons 
(primarily treatment plant operators) with 
interests in the water /wastewater treat- 
merit field. Total cost of each issue is 
about $600.00. 

The Operator developers decided the 
publication should serve two purposes: 1) 
to inform and entertain operators by carry- 
ing news stories, feature articles, tech- 
nical information and special columns writ- 
ten for, about and on the reading level of 
the "average" plant operator; and 2) to 
publicize and promote the activities and 
services of the Office of Operator Train- 
ing. With the exception of providing suf- 
ficient technical information, the Operator 
has remained true to these purposes. 

In the opinion of many, the best Opera- 
tor published to date is the April-May 1976 
issue. A copy of this issue appears in the 
appendix and is referred to in making the 
following comments on standard Operator 
features. 



General 

The standard Operator layout is three 
columns, each 18 picas (three inches) wide. 
Ten point type is used, as are large head- 
lines and numerous pictures. The combina- 
tion of these elements results in an easy- 
to-read, appealing-to-the-eye publication. 



Writing in the Operator varies from 
informal to semi-formal, with accepted 
journalistic standards at times giving way 
to a less objective, more personal style. 
Attention is given to keeping the vocabu- 
lary of most articles at an eighth-grade 
reading level. 



Major Story 

Almost all of the April-May 1976 issue 
is devoted to operator training and educa- 
tion. The story beginning on page 1 and 
continuing on pages 3 and 11 is a factual 
accounting of the options to be considered 
by and the opportunities available to one 
who wishes to make plant operations a ca- 
reer. The article meets the two principal 
goals set for the Operator in that readers 
are both provided valuable information con- 
cerning training and education and made to 
realize the importance of operator training 
programs. 

"Pipeline" 

"Pipeline" is the Operator^ a editorial 
column, and the one in the sample issue 
(page 2) is a bit unusual in that the "ed- 
itorial" is really a letter to the editor 
introduced by a long editor's note. This 
modification is successful in this instance, 
however, for it allows an operator to make 
the editor's point: "that no one in train- 
ing or certification was really offering 
good solid advice to men and women in the 
field about the kinds of training best 
suited to their career goals." 

Usually "Pipeline" is written as most 
newspaper editorials are written, and 
"Pipeline" ^authors tend to talce a pro- 
operator point of view. Additionally, a 
standard "Letters to the Editor" column 
appears when appropriate letters are sub- 
mitted. 



143 



Feature Article 

Regularly the ^^erator Includes center- 
spread photo essays on subjects ranging 
from state and national conferences to new 
plants being built to old plants being 
closed. Such a feature was not Included 
in the April-May 1976 issue in deference 
to "A Roundtable Talk'* on pages ^> 5, 8> 
9 and 11. 



"Operator News" 

Pages 6 and 7 contain examples of arti- 
cles usually found in the standard "Opera- 
tor News" column, though in this particu- 
lar issue that tag was not used* "Opera- 
tor News" is a collection of short items 
of interest, such as course announcements, 
certification notices, meeting reports, 
etc. 



"Publications" 

The "Publications" column (page 10 of 
sample issue) was begun as a means of 
keeping operators abreast of interesting 
books, magazines, pamphlets, etc. The 



column no longer appears regularly, and 
appropriate items now usually are included 
in "Operator News." 



"Jobs" 

As a service to job seekers and employ- 
ers, the Operator lists in each issue qual- 
ifications of persons looking for work and 
details of positions available in the 
water/was tewater field. This information 
appears in the "Jobs" column (back page of 
sample issue). 

The Operator staff will serve as a link 
between a would-be employee and a potential 
employer and will .respond to inquiries. 
All information, however, is held in strict 
confidence* 



Exam Schedule 

As a rule, the Operator usually includes 
a three-to-f our-month schedule of when and 
where state certification examinations will 
be administered by the South Carolina Board 
of Certification o£ Environmental Systems 
Operators* Such information does not ap- 
pear in the sample issue* 




Apr.-May 76 

S. C. Environmental Systems 



OPERATOR 



S pecial Careers Issue 

Training and Edueation: 
How Much Do You Need? 



Tb« big pyth !• underway in South 
CimHna and acroM the eouatry to interest 
recent lil(b acboof graduates, and adults 
considering a career change, in entering the 
environmental technology field. 

Recently, ao-secood television spots 
were prepared hy the Water and Pollution 
Control Assodatloo of South Carolina prom- 
otlng water and wastewater treatment plant 
operations aa attractive, challenghig 
careers. Across the country, this same Icind 
of promotional activity Is going oo; in Texas, 
the Texas Water Utilities AssocUtloo has 
spent thousands of dollars in a recruitment 
and Image^Mdldhig campaign; a brochure 
from New Mexico SUte University advcrtls. 
ing their two-year water utilities currtculum 
pcoclaims that **wages are skyroclntiog in 
the water utility field . . . business. Industry, 
federal, state andloeal agencies are expend- 
ing httfs. sums oC money and man-hours to 
meet ever higher standards of water purity . 
. . an major cities are undertaking midor 
plant ex p e n s inn s The need f or Qualified per- 
sound ... has created a large number of new 
po s i t too s tot trained people.** 

The sourco of much of this recruitment 
energy, as the New Mexico brochuro pointe 
out, is the escalating demand for cleaner 
water, accompanied by new stete and fed- 
eral regulations and the investment of mm* 
ions of government dollars in Improved 
treatment. The minimum quallflcatlons 
necessary to be a **good" operator win con- 
tinue to rise over the next five or ten ye»rs, 
aa will the sheer number of operators 
needed. The present supply of qualified 
operators cannot meet the projected de< 
mands, so campaigns to recruit the new 
operator and upgrade current operator have . 
been started in almost every stsite in bopesof 
meeting at least some of the estimated 
needs. 

In the rush to recruit and upgrade, new 
: tralntag programs have been created at a 
steady cl^. most notably two-year commun- 
ity and technical ccrflege programs olTering 
a variety of degrees related to the field: en- 



vlionmental tecnnology. wastewater tech- 
nology, waterutllity operation, public health 
and sanitation technology, and so forth. In 
addition, many technical schools are ofXar- 
ing shorter courses designed to upgrade the 
skills of existing operators or prepare them 
to meet certlflcation and Ucenslag re<iulre- 
mente. At least one U.S. college <EaU Ten- 
nessee State University) is offering a four- 
yesr degree in environmental technology, 
and other schools,; Clemson included, are 
.considering similar programs. 

As the education and training options in- 
crease, the individual considering a career 
in water and wastewater treatment and re- 
lated fields Isoften faced with theproblemof 
having to make chokes among them without 
having a clear idea of the career optkms and 
opportunities available to him. 

SlyMkI he or she go to college and nuijor 
in environmental technology. pabUc health, 
or some phaseof .engineering. Baetnt stories 
in Hme sad N sw s ireefc m aga rines p ci nt oK 




that individuals with college degrees, on the 
average, will make only about ten percent 
more during their careers than tLtrie without 
degrees. These articles add that recent sur- 
vey s show only 30 percent of thoee attending 
collega really want to he there the rest go 
because ut family pressure. Indecision about 
a career, «te. And the cost of going to college 
is rising rapidly, averaging ctoee to tSOOO p er 
year at private colleges and about $2800 at 
state-supported schools. 

Community and technical colleges, on 
the other hand, coet on the average about 
1300 per year, *nd an associate degree from 
one of these schools wur often land you a Job 
in the environmental field as readily as will a 
four-year degree. But do you roaUy need 
even a two-year degreeT It all depends. If the 
career you seek is in operations, the degree 
may help, but experience- and training for 
specific aUns relatnd to operations will 
probably serve you as wen or better, at lease 
in the early stages of your carser. 

South Carollna*a TffC centers offer 
90teur courses in water and waste-water 
treatment plant operation which aro de- 
, signed to teach you what you need to pass 
.' ■ certification examinations. In addition. 

Clnuon University and Sacramento State 
i'-i' / College in CaUfornia offer water and was- 
5^^'tcwater correspondence courses at all cer- 
, i tifteatioo leveU which aUow you to estabUsh 
; . your own rate of sttidy. Also, various states 
V publish operations manuals — notably 
' . Texas and New York — wUch can be used 
, ; Both Clemaon and the TEC 

: ; system from time to time offer special 
courses in a variety of areas — lab proce- 
v^. dnres, bask management, activated sludge 
: woriuibopa which can be used to upgrade 
> : skills : in addition, the Environmental Pro- 
taction Agency offers three and five-day 
; water poDution control courses throughout 
: - the year at their rcgkmsl center in Atlanta. 
: (8eep».lft*lllbrspecillclnlbrBatlssi 
about these dUlbrent tralalng ap p ii tnal - 



(CoiUinutd on Pogt 3) 



(Sampto iMu»]| 
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Pipeline 



. If yoo happto to btltov* In coincfcScoM. Tb* 
Omismo Opfnilor. training ■Utt WM locM 
up In • campus eoaftrenca room with Stave 
DanM, an opantor from GraanvUk; Knla 
Bowa, raparintafldaiit of Columbia Matio, 
and Jim Cbocklett, baad of GreanviUa TEC*! 
waitawatar tachnology program, par- 
Odpatlog In what lUkad to can a "roundta- 
MtfUtfwttw*,** 

Tha objact of tha rouadUbte (actually It 
waa a raetangla) wai a dUeuiiton of 
operator problami — mora ■pacifically, 
problema Involved In deciding what Uwd of 
available training la beat ndtod for careen 
In tha water and wastewater treatment field. 

The coQvenatioo, ordialogue If you like, 
rambled oo for houn/ touching on every 
conceivable mbiect, but concentrating on 
careers and training. 

We kept coming back to the fact that DO 
one In training or eertiflcatioo waa really 
offering good aoUd advice to men and women 
In the field about the kinds of training best 
suited to their earser goals. I for one won- 
dered If thera wasn't a need for this Und of 
advice— surely then were lndividuala**out 
there" who wen at leaat vaguely interested 
ineftviroomental tacfana(ofly» and water and 
wastewater In particular, but who weren't 
sure of the best approach to training for a 
career or even what careers were available. 

Anyway, after three boun of this most of 
OS were ready to wrap it op— several In hope 
of ecmlrtm out some UQuid refreshment — 
when Delvecchto returned from an errand, 
dragging along a young man of as or 27. The 
young man seemed startled* confused, 
maybe terriflad la the word. I could see De- 
Ivecehio waa wearing one of his boy-hava-I- 
got^-hot-one looks. Ha lotomipted at the 
first poas^ moment **lfen,'* he chuckled, 
**I*ve got an operator hera, and he*s got a Itw 
qnsstiooa ha*d like to aak yov.'' 

Stave Hopper faitroduced himself and 
begantopouroutlhe sad tale of the problema 
he*d run farto tiylag.to make op his mind 
about a career la the water and wastewater 
treatment fie;d. Should he go to Mhooir How 
much scteeir What sbouM ha study? Waa 
school mora Impottant than experlencer 
These wara'tha same. questions we had 
worked to dMth duiing our diaeussloo. Hop- 
per waa too good to be true. Frankly, I waa 
suspidona. Soma daya before, Delvecchto 
and I hiMl Jokingly coasUeted the poesibUlty 
of Introdnetaig a !*riagar^* into the meetlag— 
■omeone who we u Mpoeeaa an operator and 
penooUy an of the problema we imagined 
wen the lot oC the faidividual consldertng a 
caner In the field. Bad DelveccUo gone 
ahead with our propoaed plan, keeping me In 
• the'darkT^'v 

: .Erale» Stave Daniel* . Jim and Bob — 
nobody's fools — wera suspicious also. . 
HOpper'selearandcoacisemannerof speak- 
. Ing made us even mora suspicious — he 
seemed to deliver his explanations from 
. memory, as If soineooe had supplied a 
Mript But after a haaty whisper or two In 
Delvecehlo*s dlrectloa; I decided he waa the 
genuine article. I think our combined pro- 
tests of Innocence fInsUy convinced the 
othera. 



Hopper told us he hsd mora or less 
backed Into the trastmeot field. Be left col- 
lege with a double-degree In English and 
psychotogy and stumbled Into the raal world 
to find himself overeducated and unemp> 
k)yed. In s move of sheer desperation ... but 
why should I teU this story? He teUs it very 
weQ: 

Can you imagim what it /rela lOcc to 
be the one tniUkmlh pay<na customer in a 
stoT« ceUbrating tt's one miUkmth sole? 
Oreanyouinutgin€wHatit'9Uk€tobethi 
one metator in a crowd that gtU 
blocked silly by aibuZ bail? Or, better yet, 
can you imagint $tumbling into a 
dirvcto/s offiet by aeeidnt only to be 
"discoMrad" at the ideaZ penon to ptoy 
the lead in Ms latut movit? WsU, I rv- 




Steve Hoiiper 

cently hod that cxperktiM. Jf y name i$ 
Steve Hopper ond tWs is my tory.^ 

It atlbtgan back in Dtctmbtrcfim 
when I ffraduoted /torn coOepe. An in- 
vestmnU qfX nwmbtrttfdoUan and five 
ytancfmyU^tarudadtgntthathoMto 
thU point pnwed useless. Subsequently, 
thmughaUittdiuhattemf€ora$trvk€tKf 
lucM londsd a PuMk Servfee Emfioy- 
TuntjobagUibtiehnkianttndtrttiHtMfirr 
the city qf Helton, S. C, where I pe^^bm 
and raport oO onoZyscs on the city's three 
aeroted lagoons. 

AfitrthifUtnmonthtatthUcapaC' 
ity, I serious^ entertained the idea qf 
making a career of the water and wae- 
tewater field, Bui, even with mu yeai't 
experience, I ibund I woe in the dark 
aboutwhfltmyfiOwrteouidhotdinitoret 
andlwaMnotabouttocijSfkranaiherhunk 
qfU^ to what might prove to be another 
iWtte eflbrt I had rnany questions. What 
fcquiremenU need tobe met to enteriM»> 
tewater technology at a state level? Which 
it better-- an AJS. degree in waitew^ 
technotogy or a ^'B" ficenae wWch indir 
catet more experience? Betides being an 
operatoTt what other careert are opening 
in thU field? What careert an opening in 
the EPA? The WPCASC? The Board of 
Certification? What? How? Why? When? 
Where? ^, ^ 

lAvina only a thort distance from 



Clemson Univertity, I decided to pay a 
visit to Fred Delvecchio^ Director of 
Operator Training, Otportment <^En- 
oimnffiental Systems. Fat PMU^. 
son operator trrMrMjOSfistant, aaid he 
uw at a ineefinp arirfiooiOd h»Jrtima^ 
ahorf^— quite shortly Of omottercWhct. 
because no sooner hod she uttered those 
loords than the man Mrnse(r(q«MOrad.lte 
barraoecfq^ettkMtbtganimw^^av. 
It the nonsequential tyiAfm cf oert^leo- 
tion stiU ar^!^? WiO laboratory eert<fl- 
cfOian become a tepar^jicatgionf unto 
Uself? What dots the WPCASC do any- 
way? So on and to on. 

Nowcomettheinterettint/pancfmy 
story. At I moceeded to firs more quet- 
--tionttorrtiheprooudedtofireakargtr, 
*'£urtka,rvefimndU'''-typttmiieat 

"I dont beUeoe itr he taid, "Did you 
hear this guy, Pat? He'tjuet the one we've 

^'^SS^£r''the tM.-A (W-nd^ 
she taid. "The mott txdting stroke of 
coincidental bieh since the man ec^ 
chocolate collided with the m«« 
peanut butter and tht ptanut buttercup 
%90J bom," she taid, . ^ 

MymindwattpiMinQUkaafiamel 
of water tr^toeteegffpvmanuMbig' 
gedbaOiJklf^atirdwonar^ 
S a contest / hadn't entered. How about 
thg-i aought answers and wound up a 

'**T?{jy<^£id'nSy^ 

my inquiries onswerad by the ffrnohe'd 
been meetina with. I rrpUnl that sir beats „ 
one or^ day and rdM 0lad to 0(t an 
expert opinion fivm any and aU, I d hit 
the jackpot, 

(Continued on Page W 
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How Much 
Training? 

(Conthmtdfrom Page 1) 
But let's Mippote for a moment that you 
really aren't sure what you waat to do about 
trainins or a career. You* re intereited in the 
fcneral area of enviromnental quality cod- 
trol, poealfaly In aome pbaae of water or was- 
tewater treatment, but you're not rare ex- 
actly what it it you want to do, and therefore 
find it bard to make up your mind about 
•chooU traininc, and so forth. 

Rather than force younelf into some de- 
claion you may not be happy with, why not 
take a year or two, find out whether the field 
ia really for you, and keep bread on the table 
at the aame timeT 

Here'a a method that might work : take a 
Job with a good-tised operatkm — a public 
water or wastewater treatment plant with a 
fairly complex . treatment ayatem. or 
perhape an Industry with a large flow and a 
sophisticated treatment operation. In South 
Carolina at pceaent, real hands-on training 
in complex proceaaes ia not available 
through the education syatem — the best 
way to Beam actual operations is still on-the- 
job. 

If treatment plant tv^ratkms are simply 
not for you, you'U find out pretty quickly and 
can turn to some other alternative. On the 
other hand. If you like the work well enough 
to Btkk it out for a year or two. your experi- 
ence andtwo succetatul rounds of atudy for 
certification (on your own. at TEC. or 
through the Clemson short schools) wiU land 
you a **C'* certificate in water or wastewa- 
ter. 

During your two years '^apprentice- 
ship," get to know people outskle of your own 
operatkn. Attend district meetings of the 
state Water and Pollution Control Associa- 
tloo (WPCASO in your area, and try to make 
It to their semS-annoal statewide meetings. 
By getting to know a variety of people in the 
field, youm (1) learn about the different Unds 
of careers wUch people with backgrounds 
somewhat similar to yours have gotten into, 
and (3) youll establish contacts wl^lch may 
hdp you later in landing a job. 

With a "C*' certificate and one or two 
years of experience, youll be in s much bet- 
ter po sl tioo to make up your nUnd about a 
specific career and its training require- 
menu. Youll likely have some job security, 
and youll be able to make decisions based on 
what you'd like to do. rather than what you 
have to do just to pay the bills. Also, you'll 
have an Insider'a knowledge of your own op- 
antioa and the career opportimities svsila- 
ble If you stay where you are. If you've taken 
the time to find out, by this time youH have 
'some familiarity with the treatment fiekl as 
a whole and some Idea of the different oppor- 
tunitiea and careera avallsible. Finally. 
yottH ba hi possesskm of s set of salable job 
skills wbkh will help guarantee at least s 
minimum le^sl of employment. 

A number of options s re now (^>en to you . 
You may decide to stay where you are — 
peihape you like the work and/or see pos- 
sibilities for advancement within your pres- 
ent organization. Or you may have found 
that you like operat i ons but feel you'd be 
better off in a different location. SUrt look- 
ing at the want ads in the trade publications 
(Uke the Operator, the WPCASC Jeunul. the 



Wster PoUution Control Federstion's Deeds 
and Data, or the American Water Works 
Assoclatioo's Offlew. If you don't have ac- 
ceu to some of these publicstions, write to us 
and we'D put you on our jobs mailing list) 

If you spot jobs that sound interesting, 
study the minimum requirements. Do you 
hifve themT You shouldn't be too dlscour- 
sged If you don't meet all of the require- 
ments listed In an ad. Remember, each ad 
specifies what a company or municipality 
would prefler. They might be willing to settle 
for leu. (For example, supervisory or chief 
operator jobs are beginning to open up in 
many small towiu and dtta. Host ads for 
these jobs mentioo '*A" or "B" certificstes, 
but many employers wilt be satisfied If you 
have the ability to obtain these certtflcsUon 
levels within s given time period.) On the 
other hand, don't take a lot of time preparing 
a resume ; just write a simple, sincere letter 
outlining your experience and education and 
ask If the company might be biterested in 
meeting with you to discuss the job. 

As you look St the job ads, you may find 
that many list the same requirements— re- 
quirements which you don't have. In order to 
bolster your chances, you might now give 
some consideration to night classea at a 
nearby TEC center or community college — 
or daytime classes if you work the night 
shift If you live near Greenville or Sumter, 
you might want to enter one of the two-year 
environmental technology progrsma — but 
other courses or curriculums might suit you 
Just as welL How about industrial manage- 
ment public administration, or a business 
curriculum? A degree In one of these fiekls, 
combined with your experience and licenses 
might improve your chancea of landing a 
middle management or supervisory job. 

If you shoidd decide on more sdwoUni, 
try to enroU in courses which will translate 
into college credits later. Many operators 
have a lot of experience and enough certifi- 
cates and diplomas to paper the bathroom 
wall, but unless your certificstes and dlp- 
kMnas are backed by an accredited institu- 
tion, they're Just so much paper. Keep your 
options open — you may be satisfied with a 
technical education now, but If you should 
decide later that a college degree Is what you 
' need to get the job you want, youH have a 
headstart if you can transfer 
Junlor/technlcal/community college credits 
to a four*year college program. 

If you decide you'd like to tslie a corres* 



pondence course or attend short courses to 
UMprade your skiUs, make sure the courses 
are generally accepted ^ worthwhile. A na- 
tional syiitem has been set up whereby msrgr 
such courses ire accredited to offer "Con- 
tinuing Education UniU." Although these 
units sre not transferable' to college. CEU'a 
are a recognlxed metliod of evaluating time 
spent in training on your own initiative. 

After s couple of years' experience in 
operatilona, you may find that although 
you're still interested in the environmental 
quality field, you'd prefer something other 
than straight water and wastewater treat- 
ment operations. New jobs are opening up in 
Industry, where the demands of new en- 
vironmental legislation have made it neces- 
sary for companiea to Incrsase their in- 
volvement in pollution shatement Indus- 
tries are spending mOUons on trestmcnt 
equipment end per eo n nel wilt he needed to 
operate it Often, a treatment job in hidustry 
wiU can fdr a background in air poUutioa and 
solid waste disposal in addition to wate r and 
wsstewster trestment Here's where s two- 
yesr coUsge program in environmental 
teclUM^ogy might be of real use to you. In 
some larger Industries, management-level 
jobs sre svailafala as supervisor ormanager 
of environmental systems. A two or perhaps 
even four-year degree in environmental 
technology wilt give you a working know- 
ledge of air. water and waste treatment and 
Industrial health problems— in other words, 
a background taOorsd for this type of job. 

But perfasps you'd rather he out of oper- 
ations altogether. A number of other oppor- 
tunities are available, and hi each one. your 
practical 'experience and certification 
should he a plus in trying to land the job. If 
you're hiterested in wortdng for a regulatory 
afeoey — the state Department of Health 
and Environmental Control, the Environ- 
mental Pro te ction Agency, etc. — a two or 
four-year degree wilt pral>ably be a pre- 
requisite for most jobs with s reel future. 

Teaching jobs In the fMd are <venlng u p 
regularly, particularly on the technical 
school levet For a full-time teacUng Job. 
youH probably need a four-year degree in 
environmental technology or perhapa 
Industrial/vocatkmal education. (There are 
many exceptioos to this statement — non- 
degfttcd teacbers still get jobs tesching full- 
time — but If you're planning on msking 
tesching s csreer. s bachelor's end eventu* 
(Continued on Page II) 
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In «oriv April, tht Operator inviUd a 
amaUffftypafptopUinvolotdinvattrand 
waguwptar tnatmtnt plant vptmtkn u and 
uMmOtoamttoatmmmfarana/ttmoon 
(^dliciinfaii. AfthowtffcoyrnntfKttoMt taik 
coeeied iHoiM South Cteottna opcTOtione if- 
aiMt -^cert^Acoiiom Mlaiitt and want*, un- 
ionkm,wmcrit€ria,€te.^owrmaintopie<^ 
conmnation had to do with training and 
^dueationj&rcantninthtjkid. 

P a rtieipa n ts in thi nundtabU taik 
eUidedanoptrator,apUmttuperinttnd9nt,a 
TECproijmmdinctor,andthTetmemb€n<^ 

th»CkmmmMUiff. 

Sieve Daalel hoi worM Jbr ttoo year* at 
an operator with tht Western Carolina. Key- 
kmol Sewer AutAor^ in GreenviUe. B</br« 
tJkit. Steve aerved Jbr a yeor at on indtotrial 
tivatment ptoit operator wiih OWn Corpora- 
tion. He fcoWe o "B" eert^/lcote in iwitteuHxter 
and it a graiiuate (uT the tioo-year auociaU 
deffTve pragram in Wattetooter TechnolofW at 
Gfvcmwe IVefinical Collepe. 

Bek Leed it oIjo a ffradswte cf tht two- 
ytar program at GrtenvOk. Bob and Steve 
werv members qftAe/bit yradiiotinff cbut at 
TEC. and botX toent to workfitrOlin afltr 
midMatfon. Bob it noip a ttvdent at Clemion 
Vniomkg, working on a Baehtlor'a degree in 
Mtittrlol edMcotion; he oIjo loorfct JWUsme 
devetop^ training moterialt and certi^- 
Hon exome Jbr the Clemton operator troininff 
program. Bob holdt a "B" ctrtifieaU in wot- 
tewater and oceaiionally talcet mtdiocrt 
photoi Jbr the Operatwr. 

Jim Checfclett hat been incolved in jome 
phoiti^wattM tivatment Jbr eleven yean 
iinee he iMie 15. Me worfced at a commerleal 
tab dwing high aehool. then went to college 
and rtceived a Jbufvyear degree in chemittry. 
During Ma tenior year, he worfced at chkf 
chemitt and shift tuperintendent at a wa»- 
tewoter tnotmentpima ii» WOton, N. C. Ht 



Daniel 




then tpent three year* worWngJbr theState <^f 
Worth Cofottno'f Ctfllce <^Air and Water Re- 
tourtct, JInt Of a rtgioruU chemitt and later 
at operator training coordiiuitor. Two yean 
at aikld engineer Jbr J. P. Stevent gave Jim 
czpcrience tn environmental anolytlt. woe- 
t«iMiter treatment plant etart-up, and en- 
vinmmentol tnginttring. Jim it now prefect 
director and inttniclor Jbr Greenville reCe 
woetewoter technology fnow called envirorv 
mental technology; progrom. He holdt "A** 
certi^catet in water and watteicater in Worth 
and South Carolina and ttill operates a plant 

part-time. ^ . 

EnUe lUwe hot been familtar with the 
Jleld since he was a hid; hit Jbthe^worfctjbr 
the stale Department of Health and En- 
virtmm<ntal Control, and £mie had the 
chance to travel with htm. He'e a graduote <^ 
the two^^eor otsociofe degree pfognim in tn^ 
vironmental engineering technology at Sum- 
ter IVchnicaZ College; ctfler graduation, he 
spent two years with the old PoUutaon Control 
Authority (now port <tf DHEC) doing field 
evaluatkmt far the compUonce section and 
later worfcing with the lab.legal and engineer- 
Mg sections. He ran the laSs Jbr the City (tf 
Columbia's woste water /acilities for six 
monihe, then spent another si« manthM as the 
OMtiXtant tuperintendent of the Columbia 
Metro wastewoter treatment Jiacility^For the 
past two years or so. Ernie has served as 
superintendent of the Columbia treatment 
system. He is cert^ as an "A" wastewater 
operator in South Carolina. 

Fi«4 DehrcccUo spent dflW years with 
the Seattle Metra wastewater trrotmeru sys- 
tem in Seattle, Washington, worfcifcg his way 
up JVom fflointenaHce man to a position as 
9en\or operator. DuHng this period* Fred 
earned a two-year q ss orin fe degree in wot- 
tewater technology at Shoreline Community 
CtoCege near Seattle. Fred taught wostewater 
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treatment coursee at the New England Reg- 
ional Waslswaler Institute in Portland. 
Maine b^ coming toClernsonosdir^ 
the operator tnrfning program. Fred holds IV 
"A" wastewater license in Washington State 
and is currently woHdng on a Bachelor'e de- 
gree in industrial education at Clemson Uni- 

Nerto« \snow9 procticaUy npthiftfl 
about water and wastewater treatment He is 
tdixor <^ the S. C. EnvitonmenUA Syttenu 
Operetor and is worfcing on a master'e degree 
in history — mostly Southern history. John 
has edited the Operetorybr obout a yw and 
substitutes enthusiasm Jbr his laekf^know- 
ledge and good sense. 

What Jbllows is a heavily-edited version our 
three-hour discussion, which was taped and 
then laboriously transcribed by our office 
superperson. Linda Flagg. Although the con- 
t)ersation wanders some Jhmi time to time, we 
think operators will be interested in much 

what is said — particularly thoee pperotora 
who hove given some thought to college prog- 
rams and timHar training and education. 

Jeka: Td like Ernie Rowe to ftart things 
oCftodey.OneoCtbereetoosIesked Ernie to 
tU in oo this meeting was that he toU me not 
hxig ago that about two years ago he was 
attempting to hire some "B*' level operators 
at the Columbia plant, and he experienced 
real pfDblems finding qualified people. lUs 
situatkm. at course, woo*t come as any sur- 
prise to most o( you. But Ernie added that he 
had Interviewed a number of the graduates 
of Greenville TECs wastewater technology 
program — individuals with two-year col- 
lege degiees — and be was disappointed to 
find that their JotexpecUtkms did not match 

. rCimtinued on Ncrt Poffcr 






up with bi« cmploynent iltujUon. Thl« 
■traek me u ilfnifleaiit-* Erato hai MM of 
tte UrgMt and mort ■ophtodcfttad plants la 
the atata, and I cooUn*! bdp but woiktor 
wbera ttaa atntoaU cmM IttlflD tlwaa job M- 
: pectottoos. I flDaOy began to wooder if the 
two-year program and other more or tote 
intesiive traUng programa were prodoclnf 
with too many expectatloiis and too much 
edneatioa, gtven the tow lalarr lertls fai 
many operatioai and the large valne 
iuperiatefideato and managers place on 
haads-oo operatioaal experience. 

I thought maybe we coold begin by dis- 
cusshig this and see where thhigs go. Erato, 
would yoa begiB by telling us something 
aboat your situation hi CnlumWa and your 
manpower problems? . 

Ento; The City of Columbia has one 
large industrial plant that was taillially de- 
signed to haadto 20 mUUon gsUoos a day . We 
are hi the upgrade process on that now. They 
also took overup to IS.othertreatmentplanto 
and around IMO pumping sUtions. We've 
got soi»B ready to start up and some under 
constructioa. TUs has basicany taken place 
overalght. The city wound up with a new di- 
vistoo created with no one to nm It and too 
; little baekgroiad on the number of peopte 
: and the type of peopto needed to nm It Plus 
the type of salary they would have to have to 
attract these peopto and hold these peopte. 

Our problem when: we started off 
<197S-74) to we were uaabto to find any 
licensed operators. Tlito was during the Mg 
certilkatioo push when the peopte getting 
certiftod were already worfctaig in a plant 
and were strictly getting a license to hold a 
Job. There weroa't a wbote lot of operators 
ftoating around. So we went out and hirsd 
peopte we felt were capabto of passing the 
license anid becoming good operators. In 
some cases thto worked out One and hi other 
cases It dkln*t work out, because I tUnk it's 
hanlte an hidividttal to realiteexactly what 
he to getting failo until he's actually worked 
on a shift for a whfle and realised what he*s 
-. doing.'! '.•.■^y-^ ■ ■ 

I think oar msior probtem has been the 
inexperience factor. The peopto that we 
wei« gettfaig that were going through six- 
nionth wastewater training at TEC were 
coming back to the plant having passed 
licenses with no practical experience — 
there was no way they could get 



that axcapt on>th«-ioh. They re- • 
ally hadn't covered what they actually 
needed to ran the plaat I ashed them vary 
•tomentaryouestioas regarding wastewater 
and they were lost As far as doing any lab 
analysto such as ramdng • BOD and d^ng a 
DOtheycooldntdolt 

Tni: Could you give an exampte? What 
you might ask them? > . ' 

Brato: WeD. something like "puD me a 
setttobte eottds from the dariltor, and I've 
had peopto whodid not know whata elatifler 
was. I know of cos hidlvidual who to not 
worUag hi thto field now who passed hto ... I 
think It was a "C* but rn say D. He didnt 
know where to get It from. Be dfahi't know 
what It was. I asked htan te nm a DO bi the 
aeratioa tanks, be couldat do it 

Ma: Do yon haow what hto tratatag 
background was? " .' ■ 

Erntoi The„pragram at .Tech. The 
4'mooth or (-month program they had, ptM 
certificatlaa. As far as the peopto that went 
through the two-year program, some of 
them seemed more liks the type of peopto we 
wero looktng lor. The majority of them I 
talked with had apparently been sold on the 
Idea that with all their beckgrouad, tfaey 
wero overqualifled to nm a shift. They 
wanted admittlstrative^ypejobe. They wen 
notwilUngtocometoandworkanderamyoae 
that had been thero. they felt that they 
shouU walk toito the plant and the lowest 
thing they would do to to take over a sUft 
Thto dkfait work that way. You cant nm a 
plant like that That's the biggest Ihfaig we 
found wrong with the peopte who applied ior 
Jobs with thto backgroimd. They dldat want 
to do the work. - 

isha; Is thero a probtom then in then 
not being a middto Job tovd whero theee peo- 
ple can come in? 

Erato : I don't tUnk they sfaouU start out 
as a laborer. 

Jsha : But yon say they have to have that 
practical experience first ... 

Er^: I don't thtok they shouM come la 
aad rua a shift Although, tot's face it, thero's 
an excepttoa to anything, and yoo'ro goona 
find peopte who are capabto of doing it 

Mm: Oae of the thfaigsrve beard talk 
about to an Internship program — having 
somebody come in and being designated as a 
trainee or Intera. 

Erato: We have set up a training prog* 
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"operator trahMe" sounds better thaa «t«ll- 
tty wovfetr." It gives a fiV n Uttto ptMe. Bhs 
he's aotag a um ew h e t e. 
■■■:Jeiai'tohe?Av.:W7;:^v::v, .'v.; 

■katos I certatalr hoipe ao. 

Mas Beve yea Ursd any Assodata De- 
gree stodsBto frooi TBCT; 
, EMesNotasoperiton — letBMlahs 
thatbaek, Ihave too^Ibbad a gill whehas 
an asaoclatea dsgrse, aad I moved her after 
a moatb tato the lab where ve could aUBtoe 
berbackgrouDda tot'- ' 

Mas flavpooe aa aseedato degrae hsl- 
dereame aad agrsedtotahaa JobasBMner 
toss a lower towl eparater to gala eipeilp 
eaee. What wooU hto carser expeciattoa be 
fa the M etr^Cohnabia sitaaltoa? 

■rate: If he dees the Job aad 0St8 the 
toma m, Ite paj MoTwoald 1^^ hr 
, ■ would be movedap* '* "-''r 

Mat How^does that work? How kag 
woM hs be ta thto tralaee sHaaltoa? 

Bt^: ABrigfattheWy wehadtteetah- 
Ushrl. ffTTil r^*^*^** ^ >fc«inad ea 
the bodgsC — well be eetUag iV a new sys- 
tem; andM'akbd of hardto«o tote, bat any- 
way ...Amen fame In as n t raln s e , he want 
to sdwol aad tot'a say hs paassda D exam, 
buthe dldB*t have thse xperto a c e f a rt e r . Wa 
gave him a M ratoe ier passtag, thea whea 
he raeeMI hto'ltoease wa nM»ved him tOL 
ellher aa Operalarl. S. or 3 dspeadiag ea 
whatgrtdehtoltoeaeewaa.WawoiddiVBhe 
Isaidwlthaaawfiitolotpeoptegetttagthelr 
UeenaiM. bat than an tew I caO operalois. 
Now, the wny the new program win worfc-> 
aad I have no reasba to beilen that It woat 
go hi eftect Khe thto"^we*n asslgniag each 
shift teader:a8 maadatory to have a B 
Ucenee, be win hava oae man under bim who 
to a C license operator aad the etben wffl 
dthsr be trainees or amity . wocfcera. 
' Ths way that guy caa go from then 
bastoanir the poslltoaa left an lab, or chain- 
ef -command type seUvw^If wetve got a vae- 
ancy taihe plant, faMlead of golag ooteide 
aad puDHag sooaobe to, wa.tiy to evaluato 
the peopte we hava thm Slid mchre any bae 
of them up if we caa. flometimes thto to not 

■ always posBlbto.''-;v*;':'-^''V '. 

Mnt li then ainy advantage to comtog 
to with a degree rather than gbbig' through 
(Continued on Pao€i) 
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Training & 
Education 

Training ooportunities come in all kinds 0/ different shapes and sizes. And this is 
pwbfMyagoodjflaeeto distinguish between "training" and "educatiou." Although it's 
iwt easy to draw the line, wt can say that training prepares you for a fairly specific trade 
oroceupation - or some particular skill associated with a trade or occupation. Educa- 
tion, on the other hand, provides you with a brxMider. though at times supeificial. 
knowledge of some area of study, rather than providing you with specific skills for a 
speciftejob which can be identified at the outset of your training. 

In this section of our training for careers issue of the Operator, ifc'i-e listed a variety 
ofir\formation about available training and education. The list is far from complete. but 
it does inclwU most of the opportunities in South Carolina related to the treatmentfield. 
as ivell as some of the more promising programs out-of-state. We've also included some 
infitrmation about financial aid. 

Much of this information is general in nature: space limitations prevent us from 
going into each program in detail. We encourage youto write for more ii(formation if you 
think you might be interested in a particular program — it'll only cost you the price of a 
stamp. If you experience any difficulties obtaining information about any of these 
programs, please write and let us know. We'll try to get the information to you. 

Associate Degrees 

Two of South Carolina's technical colleges are currently offering courses in the 
area of environmental technology : other schools are considermg similar curriculums 
but have made no decisions as yet. If you are interested in seeing a curriculum 
established in your area, contact your local TEC by letter or in person and let them 
know of your Interest. If you know of other people with the same interest, encourage 
them to do likewise. The technical colleges are always interested in establishing new 
programs where a demand has been demonstrated. 

GREENVILLE TECHNICAL COLLEGE. Greenville. S. C. - Greenville ThC 
offers a two-year associate degree in environmental technology i formerly designated 
Wastewater Technology). The TEC program is being expanded next year to include 
more emphasis on the whole environmental quality field. In addition to the established 
water and wastewater technology courses, attention will be given to air pollution, 
solid waste disposal, industrial treatment operations, etc. The idea, according to 
program director Jim Chocklett. is to provide the graduate with a broader back- 
ground in environmental technology and thereby increase his employment potential. 

Although it is by no means definite, some monies may be available to stuaents 
entering the program next year. For more information on the program, contact Jim 
Chocklett. Environmental Technology program. Greenville Ter--^ical College. 
Greenville. S. C. 29606. 

SUMTER TECHNICAL COLLEGE. Sumter. S. C. - ^^^}!iVil 
environmental engineering technology program at Sumter TEC receive an 05«>c'ate 
degree In applied science. Dr. Robert Chen, the program director, informs us lhai ibe 
program Is designed to train individuals to be engineers and technicians, as^ well as 
environmental technologists. Dr. Chen adds that the program is accredited by the 
Engineers Council of Professional Development <ECPD). 

According to the college handbook, the graduate will "have a knowledge ot pTin- 
clples and laboratory procedures necessary to perform tests on solid and liquid 
wastes, water, foods, and air contaminants to determine their suitability for man to 
release into the en vlronment." Degree holders will bequalified "to enter a variety of 
positions such as environmental engineer. Industrial waste technician, municipal 
water and sewage treatment plant operator, water pollution control technician, sanit- 
ary technician, sales and service of equipment and chemicals, and engineering tech- 
nician poiiUons with governmental or private organizations. 

Couraes Include basic math and English, advanced math, chemistry and biology. 

water and wastewater engineering, hydraulics, physics, statistics, and so forth. 

For complete Information on Sumter TEC programs. Including the environmen- 
Ul engineering technology curriculum, write for a catalogue to Sumter Technical 
College. 506 Gulgnard Drive. Sumter. S. C. 29150. <803) 773-9371. 
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Clemion Unlveriity's walrr and waitrwatrr 
tieatment plant opf rationi training program «pon»or« 
S short ichooti pf rtodicaUy during the yrar. The ichooli 
^ provide a Uiree-day basic opf rationi rf view drsign«d 

C'to prcoare water and wailewairr treatmvnt plini 
operatort for tUte certifiration rxaminations «l ihr 

II H "A." "B •• "C." "E." "D" leveli. Exams arf ttivtn at 
* ^ thteiid of each abort wlkiol. In 1975. two thoiiichooli 
TP O wne beld: one on the Ctemaon rampus ^nwmy. ttir 
* ^ olhtroi»thecamp*ttofOrang*bMrgCalhounTrchnical 

OCdlne bi Auguat. _ 
for inlornuitioR about training opportutitiet av. 
L. ailaWe through Ibt Qemaoii program, writ* Dlrfctor 
*~ oi Operator Training. 420 Rhodfa Cente Clemsoo 
S Unlvertlty. Clemaon. 8.C. 2M3i. 



B^. & MJS. 

Currentiy.noSoulhCarollnitrhooiorfol. 
Iritr otttn 1 four-year d*arrr in environmen- 
lai Irrhnotuiy. Clemton Cntvemily ii ronitd* 
enni auch a program but no dednttr plant 
have been made at yet. Several <Jejireei are 
offered in areai related to environmental 
lechfMlogy. and healUt. however, and we have 
briefly mentioned tome ot them here. 

CLKMSON UNIVCRSITV — Clemion 
currently effert a number of Baeheior of Set- 
enee degrees in engiiMering. including en- 
gineering aatlytit. On the maiter't degre« 
level. Oemton hat degre«t in Environmental 
Syiumt Engloeering and WaUr ReMurcas 
engineering. Tor compku informatiofi about 



Water and wastewater treat- 
ment correspondence courses are 
available from two primary 
sourcea: Clemson University in 
Clemson. S C. and Sacramento 
State College in Sacremento. 
California. 

CLEMSON COURSES — The 
Clemson courses cover South 
Carolina certification levels A-D in 
both water and wastewater and 
have been uied by more than 
10.000 individuals since they were 
written. The coursea offer basic 
training in operations, mainte- 
nance, lab pnicedurei. etc. Tests 
are included in the course to help 
the student and the Clemson sUff 
determine the student's progress. 
South Carolina certification ex- 
aminations are currently drawn 
primarily from these materials. 
ytith the exception of the ••B"-level 
wastewater examination, which 
uses the Sacramento State College 
"B" wastewater course as the 
primary reference. 

More information about the 
Clemson coursea may be obtained 
by writing to Clemson Correspon- 
dence. 401 Rhodes Center. Clem- 
son University. Clemson. S. C. 
29631. 

SACRAMENTO COURSES ~ 
Sacramento State College offers 
correspondence or "home study" 
courses only in wastewater. The 
course is brotcen down into four 
levels, equivalent to South 
Carolina's grades A-D. The 
courses operate in much the same 
fashion as those at Clemson ^ stu- 
dents complete assignments and 
tests which are mailed to staff in- 
structors in Sacramento. The Sac- 
ramento "B" wastewater course 
is recommended by theS. C. Board 
of Certification tor study leading to 
certification at that level. Students 
who complete the Sacramento 
coursea receive Continuing Edu< 
cation Units, which are not trahs- 
•Jeruble as college credit, but which 
are a recognized national method 
of measuring self -study efforts. 

The Sacramento program la 
now preparing a home-study 
course on wastewater collection 
systems. 

For more information about 
the Sacramento courses, write Dr. 
Kenneth D. Kerri. Sacramento 
State College. 0000 Jay Street. Sac- 
ramento. California 9SB19. 



ClemMHi'i engineering programi. write the 
College of Engineering. Riggt Mall. (Vmton 
t'nivcr*ity. Clemtoo. 8.C. 2wai. 

I NIVERSITVUFSOITM CAROLINA - 
The School nf Public Meilt h wi t eitiblithed at 
I'SC in I9T4 The Univertity offers a 
Bachelor t degree in Public Health and Mai. 
ten* degree* in Publk Health. Public Health 
Education, and Environmental Health Staff. 
-*The School's programt are designed for pub- 
lic heatU) worfcert al^ady committed to im- 
proving pubUe heall hinlheStale.Ahigh prop, 
oriion of ttudentt are pari timc. combining 
work in their regular Jobt and graduate 
study." 

Por more information, write the School of 
Public Health. Wiiliamt-Bricc Nurting 
Ccnttr. University of 8ouU) Carolina. Colum- 
bia. S C. MOt. 
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TEC Upgrade 

fl;^.':^ADE &^^0R certification — Many of the technical coUegea around the 
sts^i/ ro^ j' ^rly offer upgrade counea which average about 90 hours and are designed 
to pre^MtX operators for sUte certification. Course scheduiea and contenU vary from 
or? center to another; on the average, however, 80 hours of baaic instruction arv 
offered, followed by 16 hours of certiflcation examination review. Although all certlfi* 
cation levels of water and wastewater are generally offered in these courses, the 
number of enrolleea in the total program usually determines the course poupinfs. 
For example, if enrollment is small, two or more levels of instruction (e.g., '*C," and 
'*D'*) may be taught together. Waatewater coursea are generally more in demand, but 
if aufficient intereat is shown, water courses are held as well. A minimum clau sixeoc 
12 ia generally required. 

Average tuition for the upgrade coursea ia I304SS. plus references: in most 
instances. TEC atudenU are required to purchase the TEC training manuals; the 
two-volume set sells for 116.50. 

Check with your local technical college to find out when coursea are being held; if 
no courses have been planned in your area for the immediate future, write to the Dean 
of Continuing Education at your local TEC and ask to be Informed when an upgrade 
course is offered. If you know of other operators in your area interested in such a 
course, you might try to come up with 12 atudenU; If you do, provide your TEC center 
with their namea and addreasea and a course wUl be set up for you. 

NPDES LAB TRAINING ~ In February, 1976. the sUte technical education 
system began offering apeclal training in NPDBS lab procedufca. The courses are 
currently being offered at Greenville. Sumter. Trident and York Technlcal CoUegea. 

Interest in the courses has been great and TEC coordinator Earl Eagle aaid 
recently that there ia currently a backlog of applicanU. Part of the course's popularity 
stems from the flexible schedule — there ia no set pattern for complelloo: »lud«ts 
with varying degrees of background knowledge and skill combine home study with 
hands-on lab training at the TEC centers until they reach a level of competency 
sufficient to perform the NPDES monitoring procedures. Labs are open and instruc- 
tors are present at the centers 12 hours each week during the evening, and studenU 
may attend during any of these periods. ^ , 

At present, no tuition ia being asked for the course; EPA student reference 
manuals are being provided free of charge; there ia a 910 registration fee to cover 
incidental cosU to the centers. Tuition may be charged after June 30. 1976, if federal 
funding is not continued; students interested in the course should register as soon as 
possible to avoid tuition chargea. 
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East Tennessee State University In 
Johnson City, Tenn. offers a bachelov of scl* 
tnce degree In Environmental Health whkh 
"will prepare the graduate for a career In a 
variety of environmental health and technol- 
ogy areas." The cunrlctUum includes courses 
In water and wastewater treatment, air pol* 
luUoQ, (bod saniUtion, radlotogical health, 
insect control, disease control, occupational 
health, solid waste management, environ* 
mental health equipment, and more. 

East Tennessee accepts c redits from the 
two-year programaat Greenville and Sumter 
Technical CbUegea. A work-study program ia 
available, as weU as the usual federal student 
grants (see section on (Inancisl aid). 

For a school catalog and complete in- 
formation, wirte Director of Admlaslons, 
East Tennessee State University, Johnson 
City, Tenn. S7001. 

PUIe Health 
BanHaUea OertUkale 
WHh CeOefs CMdM 

Bast Tennessee State University. In 
cooperatioo with the Tennessee Dep4rtment 
of Public Health, conducts a aanitation 
school 00 the University campus which is fev* 
ailabto to both bnsUte and out-of -sUte atu- 



The MhooldfiMra five courses, granting a 
total of 19H hours of coUege credit. The 
courses peovMe baste training for "pubUc 
health sanlUtiooists" and topics for study 



Include the biological and phyaclcal tci* 
encea. public health problema related to the 
(idd of environmental sanitation, prepare* 
tioo of official reporU and ioumalistfc re- 
leases, public speaking, sanitation planning, 
etc. 

For complete Information about the 
sanitation school, write the Director of Ad* 
missions. East Tennessee SUte University. 
Johnson City, Tenn. 37WI. 
^Yr. Degree la 
Water QnaUty MeaHMlag 

Ulater County Community College in 
New York SUte la offering the first associate 
degree In water quality monitoring In the na- 
tion. The new program, which ia co* 
sponsored by the U. S. Environmental Pro- 
tectkm Agency and the New York SUU De- 
partment of iEnvlronmenUl Conservation, 
wUl train water quality monitors "to perform 
process control laboratory proeedurea for 
water and wastewater treatment plant oper- 
atioos, and to perform a variety of proce- 
dures required by water Quality regulatory 
agencies/' Graduates will find Jobs In gov- 
ernment regulatory agenciaa, and with 
municipalities, industries, and engineering 
and planning firms. 

Present ptsns provide for the selection of 
20 stttdento each year. Of this 20. ten wlU 
come from sUtes other than New York. Stu- 
denU, when accepted, wUl have their tuition, 
books and foes paid In fuU through a govern- 
ment grant Studento will havr to bear the 
cost of room and board. Other financial akl U 
also available. 

Individuals wlU be selected f6r the prog- 



ram on the bssU of lecommendatlons. per- 
sonal achievement and geographical dis- 
trlbutioo. For more information about the 
program and to obuin an applicatioo blank, 
write to Richard B. Glaser. project director. 
Water Quality Monitoring Training Prog* 
ram, UUter County Community Colloga. 
Stone Ridge, N. Y. 1MS4. 
Sheet Csar s s s ■ 
iBTraMssee 

The SUte of Tenn ess ee has esUblishod 
an operator training center In Murf recsboro, 
Tennessee which omrs short courats lasting 
from three days to three weeks: the courses 
are free of charge, according to instructor 
James O. Swcney. Jr., and trainees from all 
over the southeaat and mfclwest have at- 
tended classes at the center. 

Each trainee or hU employer U respon- 
sible fbr travel, food, and ledging expenses- 
hut when you figure In free tuition, the coeU 
of obUining tlw training U comparable to 
cosUin-sUte. ' 

The center offers courses In both water 
and wastewater: sonae course titles Inefaide 
'Theory and Practice of Wastewater Opera- 
tions" (two weeks), "Advanced Waterworks 
(or Wastewater) Tschneloo" (four days), 
"Reduced Pressure Backflow Preventer 
Workshop" (three days), "Pump and Valve 
Maintenance Workshop" (unscheduled as 
yet), and more. 

Far more hrfermatlea ana a complete 
course Ust and etosa schedule, write to 
Operator Training Csater, Route No. 4, Blaa- 
too Drive. Murfreeshoro, Tennessee S7U0, 
<ilB) IMST. t 
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Careers 
Talk 

tCunthiued J'rtnn J'tigv 5i 
another kind of trainint! ^ correspundchce 
or whatever — and Ketting the certifieatiun? 

Ernie: That's hard tu ansucr yfs ur no. 
Sure, I think an employer will look at the 
({uy's background. Vuu not u Kuy that's t!une 
thruuKh a 2 year program, and let's say hv'a 
got hix A. but I've not a guy who s gone 
thruuKh i>h4)rt school and has his B aitri has 
been wtirkmi; in the fteld for stx years and 
does u Krnuine kcmmI job Me t an run rirrles 
around the other Kuy. I'm |!uint! to fm with 
the Ruy who can do the best job. 

One thing I would say: some of these 
people I talked to with two-year degrees — 
and I'm not cutting them down. 1 think 
they're good — but when guys come in and 
say. wtrii. i expect to be taking readmgs and 
doing all the lab work, but 1 have no inten- 
tions of shutting down a pump and pulling the 
sludge out. or. I have no intentionit of hosing 
the basins down or stuff like this then some- 
one needs to sit down with them and have a 
heart> to- heart talk, I do it now. You need to 
do it because the wastewater is not going to 
stop coming because you get a new guy in 
there. The guy has to do certain thmgs. and 
he shouldn't have any qualms about it. 

This is something I've heard a lot of talk 
about froni an engineering firm. They made 
the statement that they feel possibly we may 
be getting too much training, too muny peo- 
ple in the plant with too much trainmg 
We've got too many chiefs in there and it's 
creating a problem. I think we possibly havt* 
this problem in our plant right now 

John: Overeducation? 

Ernie: That's right. 

John: Why is it a problem? Because 
there are not enough upper level places for 
these people to move into? ■> 

Ernie: For one thing there's not enough 
jobs open. Whether it's municipal, state, or 
industry yuucanonly pay M>much money for 
.so many people, and everyone is clamoring 
for more money. The people I've got don't 
mind getting in and doing whatever work 
needs |o b4> done. But sometimes you find 
people i|uestiuning whether this actually 
their job: you know ' I'm a B-lirensed 
operator: thin isn't my job." Who's the la 
b*»rvr and who's the actual utility worker? 
That attitudes ridiculous if you've got to t ail 
a laborer ut home and bring him in 
everytinu* you ni'vd to elean up. . 

John: S<VSonietime.«( the certification 
law ^ the divisions created by our certifica- 
tion system — is translated to a kind of job 
Mrurture in thv plant, 

Ernie: 1 think it Is. 

Jim: Kmie's hit on wime of thi» basic 
areas I think they reoccur everytime we 
have a di»cuKsiiin about Operator Training 
The pniblem about the job status is anobvi 
ous problem It's evident in my second year 
students at TEC They expect top-miteh 
>a lanes, a top pttsition immediately upim 
graduation Sitme think that if that they can 
go through tho twii-year p nig ram. they're 
automatically assured of employment at a 
certain salary Somehow or another along 
th4» r<iari they were led I o believe that if they 



complete the degree, they can demand cer- 
tain salaries and demand certain jobs. This" 
is the problem I've been fighting for a full 
year, to let the student know now before he 
gets out that thai s not the way it is outside. 
That he is going to have to obtain some ex- 
perience if he's going to continue in an opera- 
tions capacity. 

There are some jobs he can go right into 
and take over, such as in the laboratory. 
There are some jobs he can do like that. But 
tn terms of going in and becoming a shift 
supervisor without any additional experi* 
ence — that's nearly impossible. I'm not 
short changing the student, and in fact . some 
of our students who arc presently employed 
at the Western Carolina Regional Sewer Au- 
thority while they're in school may have a 
year of experience when they graduate, but 
they eoutd go down to your plant and it would 
take them another year before they fully 
learn your plant. This is one of the problems 
that keeps re<K-curing. They have toobtain a 
year or a couple of years experience. 

One alternative to obtaining the experi- 
ence after they have completed the program 
IS to give them the experience while they're 
in the program. 1 don't know if you're aware 
or not but we do have a summer training 
program. The student goes out. supposedly 
operates or assists the operator, maintains 
the plant, and so forth. In years past, our 
students ended up doing nothing more than 
mowing grass. So they've wasted three 
months. A student could have perhaps 
worked somewhere obtaining good experi- 
rnre. but all he's done is mow grass. The 
student then docs not obtain the experience 
during that .1-month period, sohe has nothing 
else to offer other than his degree. 

I've gotten the impression that some- 
times the student is at a disadvantage. 
Operators expect them to Imow more after 
they have completed one year at TEC than 
say an operator that's already been on the 
job for two or three years. There has been 
this pniblem. I won't say it's been a major 
problem. Our students now really don't want 
to get involved in the summer program. 

One thing 1 also do is I encourage stu- 
dents to pie k up small jobs on the side operat- 
ing package plants. I've got one of my stu- 
dents that s doing that at this time. Or trying 
to b<>come employed at some of the local 
treatment plants. Of my serond year stu- 
dents. I ' ve got one that 's a shift supervisor at 
(Jreer Water\Mirks. one that's an operator on 
.irri shift at Muuldin's plant. In my first year 
class. I have two stodents that are presently 
employed as operators. 

These arc some of the alternatives that 
wehavetrie<l. But 1 recognize that thertMS a 
pmhlem when the student does come out 
thinking that Mimebody owes him something 
for completing the 2'year degree After 
completing two years of formalized educa- 
linn, they art> still not prt>pared technically. 
This has been an obvious problem that I've 
recognized, having employed TKC students 
wh4>n t was in industry The student comes 
out sometimes with less actual education 
than the guy that has two years of practical 
expi>rienee This ts making me start to won- 
der what is going on if our prog ram islurning 
out two year students that can't perform 
technically. But all you need is one student, 
one hud apple, and it affects the whole pmg 
ram 

.John : Which rai.s4'S the uucstion again, do 
they need the two ye.ir ass«K*iatede>:nH»'' Or 
;ire th(>y In'tter off with this nitier km\\ of 
praettcal eviHTience** 



Jim: Things are stacked right now to- 
ward the student getting some practical cx> 
perience and completing the certification 
course. You hit it right on the head earlier — 
most operator training salary scales and 
promotions are centered around the license. 
A student can come out with a four-year de- 
gree in environmental engineering or was* 
tewater engineering, and if he doesn't have 
an '*A" certification, he is going to limit him* 
self in employment opportunities. 

Ernie: I got people right now that are 
college graduates working for me that are 
paid because of their license, not their de- 
gree. If they can get a degree, that's great as 
far as I'm concerned because later on if they 
pnigress and stay in the field — let's say a 
magical type position opens up — this is 
going to be great background and experi- 
ence, and It might be the little extra they 
need. This may push him into a good job over 
the guy that s been there for lo years and had 
this "A" license but doesn't have a formal 
type education. I think possibly for a man- 
agement position this guy with a degree 
would be better. 

John; All right. Is it the technical part of 
that degree that serves the graduate best, or 
is it his other studies — management, super- 
vision and those kinds of skills that you can 
.supposedly acquire in college? 

Fred: Or could it just be the fact that 
man attended school for two years? He's got 
a piece of paper tha'i says. "I went to school 
for two years?" 

Emie: ! would prefer to have someone 
with that college background, because he 
can go from there. But it depends on the guy. 
because I think you've got so many people 
who come right out of a school who think they 
know everything. 

John: Steve, you came out of the two- 
year associate degree program in Green- 
ville. Let's talk about that. 

Sieve: This problem of high expecta- 
tions was probably more of a problem with 
us than it was with most of the other classes. 
We were the first class. We were the first 
group of operators coming out of the was- 
tewater course with a two-year degree. We 
all went down and passed most of ourcertift- 
catton exams, and we thought we knew it all 
and ever>thing. Then we got in the field and 
found out how much experience means. It's 
really that experience that counts. But the 
education helped us get the licenses, and I 
think the education may not mean as much 
right away as soon as you get out of school as 
later on — if you look at a lot of ads for high 
positions, they require something other than 
just a high school diploma, some two years 
and some even four years. When we first got 
out we were thinking that we were supposed 
to get the higher salaries, but we found out 
different. You need experience also 

Ernie: 1 think this is a fallacy of a TEC 
student. They're great for doing that . 1 was a 
graduate from the two year program at 
Sumter. The first evaluation I ever received 
when I went to work. well, the guy was a 
straight shooter, and he put on it that he 
thought I felt thai I knew more than 1 did It 
made me mad. 

John: How did you guys who went to 
TEC get the idea that you would take the 
field by storm when you got out? When Jim 
Chocklett took over the TEC pmgram last 
yvar. h4> found this attitude was still held by 
the students. Where did the idea originate? 

Bob: The recruiters. Th4»y give you this 
ureal big gold god outside there sitting wait* 
ing tin >o« once you get ynur degrtv When 
(CitHtiiimui oil I*tm*i 



More 

Career Talk 

(Contmuidfrom Page 8) 

tbey recruited me, tbey pftinted this beauti- 
ful picture and it wm like the man said ibout 
bavlnf this black Umosloe waiting on you. 
Tbey really r> with that, and tbey tell you 
When you get out of here, you're gonna have 
Ernie Roiwe'a Job and have a good time. 

Enie: Let'a face It — at Tech scbools, 
unless the program is really very much in 
demand, it lasts for several years and alowly 
fades out. To get this new one going they've 
got to do a good selling Job. I was in the same 
boat, becauie my degree is in envlnromeotal 
cnginsering technolor? and I think at the 
time I went to Sumter TEC, there were 15 
places across the natkm where that course 
was offered* It was the only place in the aUte 
where you could get it Tbey really wld it 
big. and they got people in it too that weren't 
even internrtsd, because we atatted out with 
eoroethtaig Ilka 29 people in the class and 
three of us graduated after two yeara. I 
couMa't find a Job when I graduated, to be 
honest with you. 

Jeha: Do you think that by creating 
these kinds of ctirrlculuma, TEC ia project- 
ing the state'a future needs and trying to 
meet them, rather than doing what's best ~ 
giving the best advice to the individual stu- 
deot~ being honest about the career poten- 
tial in a particular degree area? There is 
going to be 8 need for operators. To serve the 
state we produce s lot of people who have this 
background, and then when the Jobs come 
along hope the people will be there? Is the 
atudent being served when you allow him to 
spend two yesrs preparing for a Job that is 
Just not there, or is not what he thinks it will 
be? 

Beb: The Jobs are there, if you want to 
work fbrdlrt and then sUy there for 20 years. 
The Jobs are there, but the money is not 

Fred: Another view point here is that 
many — not Just TEC but many ~ educa- 
tional institutions Just f hid studenU for their 
own programs, for their own self* 
perpetuati<m, regardless of whether there 
are Jobs or not. They're not serving the ob- 
jective of providing people for Jobs that sre 
avsUable, but Just trying to cootinueon their 
program so the department besd can keep 
his Job. 

Jeha: So It's self-Justifying. You create 
your own student demand. 

Jim: We keep going around In the circle 
of education and csreers. There Is the educa- 
tion fsctor; you csn obtain sU the education 
you want end never decide upon s field. But 
you can also st the same time develop a 
career and then obtain the education that 
you need and this is what most operators are 
doing. They are not getting the education 
first. They are going Into the field and then 
obtaining the training, so our objectives are 
goihg to have to change from trying to pro- 
vide this glorified curriculum that's going to 
provide the student with this education, and 
then let him pick s career. We're going to 
have to take the student or the individual 
that Is already a practicing operator and 
provide the training thot he needs from that 
point 

This is some of the emphssis thst I'm 
putting on the program at TEC: I'm trying to 



recruit as many students that sre presently 
operators In the Greenville area as possible. 

John: Then the recruitment is going to 
have to shift to the plant, rsther than to the 
TEC center. The plsnt msnsgement will 
have to recruit raw people, then TEC can 
come in and train these people. 

Jim: WeU, if it's not going to work the 
other wsy, where TEC is doing the recruit- 
ing, then we have to look somewhere else. 

Maz I wrote down s couple of thinp 
here Just In case It got real quiet ^'I'm s high 
school graduate, I've seen some sds on TV 
which talk shout the csreer potential in 
wster and wsstewster trestment" >— (This is 
realistic becBuse these ads sre getting ready 
to go on TV here In this state). '^I'm smbitl- 
ous, I want to go far, I want to get to the top of 
my career ladder ~ what's your advice?" 
Fresh out of high school, what's the smartest 
thing be can do? He's Just been told shout 
this grest csreer while he's wstchlag a west- 
em on the late movie. It's a very positive ad. 

Ermie: The first thing he ought to do is 
investigate ~ go to s wster or wastewster 
plant and ask to he shown around. And I don't 
think the people st the plant abould pull any 
punches with him. Tell him the bad side of it 
too. TeU him what he's going to be doing, 
exactly what he's dealing with in no uncer- 
tain terms, so he'll know exactly where he 
stands. I think his best bet if be goes to work 
is to get into an on-the-job training program 
or self-study. Why go directly into school? 

Jaha: So you think it would be smart to 
get to work first. Then what? 

Emle: Let him get his license. We've 
had several go into the 2-year programs 
while they've been working out there st the 
plsnt After they've gotten their two-yesr 
degree, the only thing I csn suggest if they 
don't want to go into a 4-year program 
somewhere is not to just let it atop there; 
get a hold of those correspondence courses. I 
don't care If it's going back over the same 
thing. If he's gone through Clemson's 
courses, get Sacrameoto'a and go through 
theirs. Go through Texas. Don't stop. Try to 
learn the government agencies, your state 
agencies. Find out what will vtork for you 
and what you can do. 

Jim: Say you have the ambitious indi- 
vidual— I'm in a little bit different altuatlon. 
I may have a gung*ho individual who comes 
in and saya I want to get a degree; I want to 
goout— youknow,Iwanttobunitheworld,I 
want to really make a name for myself . I can 
fiddle with him a little bit and aay well 
maybe you ought to get some experience 
first. The guy says, I don't want that, I want 
some education today. I want to atudy this 
curriculum right now, I want to know where 
it's going to take me. I want to know what's 
going to come out of it Whst's there, what 
can I expect when I get Into this field? 

I could take him down to Mauldin Road 
treatment plant and he'a probably get just 
about into the gate, and he's probably bop 
out of the car and run away. But if I take him 
to an Industrial operation where it's nice, 
with all the panels and the blinking lights — 
if nothing else he's just gonna stand there 
and gaze for a while and sayjweU now^thls is 
more like it This is the exact response I've 
gotten from my students thb yesr. All of 
them were under the Impression for the Qrst 
quarters that' wsstewstel'' technology hsd 
nothing to do with anything but sewage. And 
of course, they say, weU, sewage stinks and I 
don't want to be associated with sewage; I 
don't want my friends to know that I woric In 
a sewage treatment plant 



We'racbsnglngour program name from 
wsstewster to environmental technology. 
The change is only academic. I take the stu- 
dent out, and I show him s municipal treat* 
ment plant and an Industrial sttuatlaa and 
say if you are interested in municipal opera* 
tion this is pretty indicstlve of what you are 
going to have to desl with. If you're In- 
terested in Industrial operations, this is what 
you will have to deal with. Again. I'm not 
trying to say that industry is better than 
mimiclpality. I've been oo both sUes of the 
fence, so I can point out to the student what 
the good sides axe to both areas and what the 
bad skies axe to both areas. 

I try if st all possible to eliminate any oC 
this rosy picture spproach. "You're goima 
make 115,000 when you get out*'KostIy what 
he's gofaig to be coneened with is maUag a 
deciskin between gofaig to work in a utQlty 
posltloa or going to work in a technical posi- 
tioo: and where his future wodM lie in both 
these ^sreas. If he's going into utmtSes, bn 
would have this path that ha would follov. If 
he is folttg Into B technical ares, wbkh would 
roost likely Indlcste todustrial operation or 
consulting, he would have these possible 
paths. There is a Ug money differential bet- 
ween industry and municipality. 

John: Industries can pay mors? 

Jbn: Exactly. 

John: Is the career potential In hidustnr 
ss good ss in utilitiesT 

Jbtt: It sppeared to be, yes. I'm sun a 
V>t of munleipiiUties would throw sticks at 
me, but there can be a career in either one. 
This depends upon the Individual. 

Steve: WeU what you've got m industry 
is this — they 're going to try to spend as little 
money as possible for pollution control, be- 
csuse that's not their product, that's not 
whst they sre worried shout. The Icsst 
smount of money they can spend on this, the 
better th^ like it I would rather work for a 
municipality myself, becsuse trastmeot'a 
their business. But it would depend upon the 
type of hidustry you're talking about How 
much WBste they Urest ... 

Jim : We need to took st something else 
also. An hidustrlal operation is looking for a 
guy who can perfonn that one Job. But. if a 
student is prepared say in other areas of en- 
vironmental technotogy, then eventually ha 
stands B chance of taUng over technical ser- 
vices of that hidustry. The water ^ was- 
tewater treatment and disposal, air pollu- 
tion monitoring, industrial health snd 
hygiene. This is one raaaon why these sub- 
jects are brought into the cirrlculum. 

John: Should sn operstor who's in- 
terested in becoming s chief operator or 
superintendent take some engineering 
courses? 

JImt Ok. The key to good operattons is 
that an operator abould be able to know the 
baalc function of his plant How the function 
of one unit Intermeshes with the function cf 
another unit 

An operator really needs to know his 
plsnt inside and out. Maybe be doesn't need 
to know everybody else's plant, but the basic 
fundsmentals sre st esch plsnt snd he needs 
to undersUnd those. So that when something 
is going to be chsnged, or a new plant is going 
to be designed, this operator has the input. 
How often have you hesrd an operator com- 
plain thst the design engineers built It and 
they sure fouled It up. Put the blame on the 
design engineer's back. But where wss that 
operator when they were designing the 
plant? Nine times out of ten he ws s there , but 
he didn't say a word — it's not becsuse he 
(Continued on Page tU 
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a»BM Vmmal B««ki 
F«r Ite CMeltor 

Ltt'a tuppoH you're one (how indi' 
viduats who't determined to get to the top in 
your choeen field. You're young, energetic, 
ptriutpa even clever and fhrfuMl. What you 
lack moet it that oifien-talked aboiU, eeldom- 
defined "pnctical education'* which anyeuc- 
ceeefid man and woman over party wiU (eU 
you "only eomee with experience." Well, to 
eome extent that'% true, but there are waye to 
get a jump on that tong apprenticeship in the 
"tvoI worUL'* How, you aek? Uke thie, we 
anewer. turn to the expert*, thoae eame euc- 
cestfid men and women we've already men' 
tioned^whohaoelivedinthatdog'eat'dogreal 
worid and have survived^ more or leu, to tell 
about it,' 

UsCed below you'll find booke unitten by 
tuecee^fiU veterana qfthe ttruggle to nuike U 
in today's highly competitive, ulcer-ridden 
buiineu and proftetional worid. They offer a 
kind of practical education you'll eeldom find 
in texU)ookt or etanmom*. What you learn 
fiom them may give you that extra boott you'll 
need to get io the top of the heap. 

Power! Hsw t* G«l II. How tm Vie \U by 
Michael Kortta, Random House, New York, 
1975. 18.96 hmrdback. 

II you're an anbitioui individual, you 
may have already beard aomething about 
Pawerl, which baa been on the best leller 
llata for alx montfaa or more. If you're going 
to succeed, Kotda says, you've got to learn 
bow power works and bow to use it to your 
advantage. "Stylo Is the key to power,'* he 
observes. Appearances are important; 
hlghly'ShlMNl shoes, expensive suits, asser- 
tive statements spoken with complete confi- 
dence. Kotda 'a view of the business and pro- 
fessioiul world Is not particularly original t-> 
ii's a Jungle where the fittest servive by 
wielding power without much concern for 
the rightaess and wrongness of their a ctions. 
II you want to make it, you must expect to 
climb over the corpses of those who stand 
between you and success. 

Suppose, for exampla. you want the Job 
of a superior wbo*a getting on in years but 
appears: uninterested in retirement Korda 
suggetta yon work on his weaknesses. 
Psyche him out Place htm in situations 
where: be is constantly reminded of his de- 
creased vitality. Speak softly to make him 
think he*s gobig deaf. 

v; ' During a visit to another power Ogure's 
office, contrive iome method to remove him 
from behind his desk* then ask to use the 
phone. Sit in his chair, violate his territory. 
When you flnlsh with your caD, remain be- 
hind his desk. ulking to him from Ua posi- 
uon .of authority. Finger the phone with con- 
fldenctt iths phone ts a strong ntale power 

symbol). vv.;-^"'|;;>V V ' 

Korda's suggestions are cold and calcu- 
lated. hU methoda ruthless. Nevertheleaa. 
they wUl probably work and will be used, if 
book sales are any indication. In fact ao 
many people are reading his work, you may 
rind yourself at a disadvantage if you 
haven't reud it ; 



Wlaalag Thraagh lallMldallea, by 

Robert J. Ringer. Funk h Wagnells. New. 
York, 1975. $9.96 hardback. 

Wlaalag Thraagh lallaildallea Is 

another big best seller — apparently hacking 
one's way through the business and profes- 
sional Jungle is a popular sport Ringer la a 
big-time real estate broker, and his book is 
basically an autobiography telling how be 
got rich in a hurry by bullying people into 
believing be was an important and powerful 
figure. Tlase magarine calls his. message 
"tough-guy ethics," which Is a pretty good 
dcKription; "the main reason I wrote the 
book," be says, "was to make money, not to 
help people." 

Although be applies his techniques to the 
real EsUte business, be says they'll work In 
any business or profession. He depends 
primarily on the psyche-out over-awing the 
individuals he's tr^g to Impress with sym- 
bols of power and influence. His business 
cards are l&*incb by lO'lnch full-color [^to- 
graphs of the Earth taken Irom an Apollo 
moon racket. If he's going to aeveland to 
negotiate a big business deal, be a' rangea to 
be met at the airport, then lands 'a a private 
Lear Jet, accompanied by a doxen or more 
lawyers, assistanta, and secretaries carry- 
ing porUble office equipment Impressive. 

II you happen to be one of those who be- 
lieve good Impressions are Important here's 
a book you don't want to miss. The author's 
not saying it won't help you — it probably 
will — he's simply saying be doesn't care. 
But then that'a what It'a all about rightT 

So far we've half-seriously reviewed a 
handful of books which might help a young 
career climber develop a more realistic ap* 



proacb to the many problems bell encounter 
on that kmg haul up the mountain to success. 
But there are thoae who finally get to the top 
of that mountain, look around, and dlacover 
the top isn't all they auppoaed it would he. 
Somewhere along the way, they've lost their 
grip on the easentlal meanlag of things — on 
what was Important about getting to the top. 
If you'd Uke to Insure that this won't happen 
to you, we offer a final book. 

gea aai the All ef M stet cyc le M a h le 
aaaee» by Robert H. PIrtlg. 9th prlntiag. 
Bantam paperback, New York. 1976. HJS. . 

This strangely-titled book U deOnltelir 
an Oj^M manual, but not for motorcycles. 
Zea offers operation and malntenanca tlpe 
on life In general, on establishing values and 
living up to them. One reviewer called it "a 
Journey toward awareness and appreelatloo 
of the worid aadof one's special place In it... 
A valuable bow-to-do-your-Ufe almanac." 
ne New YarkllaMS saM the book U **pro- 
f oundly important ... full of insights Into our 
most perplexing contemporary dllenmas . . 
. It Is InteUectusl entertainment of the high- 
est order." WhatT "IntaDectualT" Don't be 
put off by such high-sounding p h ras es . Hie 
book's author Is a hlghly-akiUed* aaay-to- 
read-and-understaad writer: thebookis**hi- 
tellectual" only in the aease that Pinlg tries 
to understand what is impottant and valu- 
able about life. And the desire toanderstaad 
life U not the special ptDperty of inteOactu- 
als. 

II yon Uke to alt around, drink a beer* 
taUE about things Uke naotoreyiies and what 
Ufa means, you*U enjoy thla feook. And If 
you're a real go-getter, maybe you'U come 
away with a better uaderstaadlag of what It 
Is you're going to get 



WPCASC 

Spring 

Meeting 



. The Water and PoDutlon Control Asaoei- 
atlon of South CaroUha will hold its annual 
business meeting May 21 at the S.C.C h G. 
Pine Island recreation centeron Lake Hur- 
ray near Columbia. 

Arrangementa committee chairman 
Dana Love says the Association wtU provide 
free beer to accompany the big barbecue 
lunch. Meal tlckeU are 93 each. 

Love adds that no apeeehes wUl be'made 
— members and their guests wiU have an 
hour or so to be sociable, then a short busi- 
ness meeting wUl precede the barbecue: ' 

Everyone is welcome: the Association is 
hoping for s big turnout, and operators are 
cupecially invited to come. 
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(Continued from Page 3) 

ally even a matter'i degree wUl help secure 
your chancca for continued employmeDt.) 
By the way. don't overlook parMime teach* 
Inf opportoinltles. With enough experience 
or education, you may be able to rind a tcm* 
porary or pemanent paii4ime Job teaching 
certilieation claiaei. Many of tliofe teaching 
in TEC*a 90-bour certification counea are 
bind with a two>year degree or an "A** cer* 
tilicate. Your local tEC center ia the place to 
inquire about thia Und of part-time Job. 

SUtet. countlet. large cities, even some 
large industries, are eatablishing their own 
training syatema for environmental work- 
era, and opportunities are available for per- 
sona with practical backgrounds and vary* 
ing educational levels. While a four.year de- 
gree is most often required (or e Job aa a 
training coordinator, intangible qualities 
like initiative, personality. abUity to think 
creatively, combined with experience, may 
be the ticket to' a good Job in this area. 
(Clemson'a own training director is cur- 
rently earning a four>year degree in Indus- 
trial education. He landed the Job with a 
tvo^year degree in waatewater technology 
and eight yea ra experience in a large munic- 
ipal tieatmentayatem. Len Wrigley. the new 
director of the 5.C. Board of Certification, 
has a two-year degree In applied science and 
20 yeara experience. It*a Bossible.) 

And it*a possible that after a year or two 
•working in the field, you atill won't be aure 
about a career. If you're happy where you 
are. or at least satisfied for the time being, 
keep looking around, continue up tlie certifi- 
cation ladder, and keep log^ng in tliat valu- 
able experience. Give yourself plenty of op- 
tions — the more you know bow to do. the 
more educatioo and experience you have, 
the more likely you are to find that Job which 
(its your credentials exactly. A great many 
people eventually find themselvea in Jobs 
they'd never even heard ot or thought of — 
Jobs which simply didnt exist when tbey 
started out In a particttlar career. By keep- 
ing up with new developments in the treat- 
ment field, you'll be versatile enough to 
adapt to the changing scene. Look upon 
training and educatioo as a career long pro- 
cess, not Just a short term thing that ends 
with Just one or two yean of training. 

Finally, be honest with yourself . Do you 
really want to get to the top? b the long fight 
up the career rope. Jockeying constantly for 
positkm« worth It to you? If not. then why do 
it? Remember, satirfactioo counts for a bell 
of a k)C. If you're hsppy when you are. satis- 
fied with the work you're doing, and you 
don't see any need to change Jobs or get more 
education, then eUy put and be happy. 
Tlut'a what mature most 

V»o»*d lilce Monr in/bnnation aboui a 
*P*cifie career or carver orto. miu to the 
Of^TMtt, mentioning your edueaiional 
baekgiwnd,yowpnaentworknh$ationand 
the atfter area wki^ inHruU ym. 




(Conimutdfrom Poge 9> 
was shy. it's because be didn't know. 

Steve: I don't have a lot of engineering 
background, but I feel sure that the en- 
gineering wiU benefit. Because if you rely on 
Ute engineer alone, and you've got tlUs en- 
gineer that designed something for you and 
he'a atwaya thinking on paper and he's never 
operated, it makes a difference. You're in 
trouble if you can't commi^ii^ate. 

Jehn: Is It the operator that should have 
the engineering experience or is it the en- 
gineer who should come the other way? 

Enle: Ithinkitwouldbeidealifan en« 
gbteering firm would have an operator on 
their staff. 1 know one firm had this for a 



Vpon arriving at the conference room 
(what am I domp in a conference?) Ernie 
Rowe, Steve Daniel, Jim Choeklett, Bob 
Lord, tnd John Norton introduced them- 
selves. Apparently, they had been discus' 
sing me, or at leoMt what I tyipified. They 
all felt that the operator was stiU m the 
dark about hit job irqutremcnts. Itccns- 
tng. carver dttMrrt^otion and, advance- 
ment, ami the correct path (e.g. experi- 
ence vs. further schooling) that would be 
of the most benefit to tke'individudl. 

The field of toater and wastewater 
technoloffv has experienced a large focus- 
ing of attention upon itself and, con- 
fronted wUh greater federal and state 
regtdation and its* own rapid expansion 
in scope arid importance, everyibodyfrom 
operatortoinnrueUntofrxigintheUi^fOon 
it walking arour\d in a daze wondering, 
"What am t? Where am /? WiU the real 
system and guidelines please stand up?*' 

All on the panel were sympathetic to 
my needs and they conoeved to me an 
acute awarmett of the problems at haiui. 
Many questions were answered and / loat 
assured that those deeply ingrained in the 
field are hard at work to remedy the prob- 
lems that have yet to be solved. They und 
to agree with Jim Polk, former president 
oftheVfPCASC, that reorganization and 
greater delegation of retponsHAUty and 
definition is rueded m certifkation, tn> 
struciior^ pubttc relations, and vnfovma- 



whUe. and 1 think that the guy. 1 believe 
someone snapped him up with a k)t higher 
salary and he left. I've heard a lot of people 
talking about trying to get an engineering 
firm to have an experienced operator. 

Jim : I think a Job offer came across my 
desk last week from a North Carolina con- 
sulting engineering firm looking for a 2«year 
graduate to deal with operaUons problems. 

Jim; I hAve something I would like to 
■ay'_ we. again, knocked around the aame 
thing, reoccurring problems, over and over 
again, and I'm afraid that they're going to 
continue to be there for quite some time. I 
Uiink what we've been talking about is two 
different types of opcratora — the ones who 
are education-oriented, that develop a 
career out of their education: and the other 
opcratora who choose thU as their career 
and then obtain their training after they 
have ehosen this field. Our education has got 
to be split, or our educational institutions 
have got to be aplit. in order to handle this 
type of division among the operators. 

Leu take the careen for insUnce. My 
ideaa would be aimply to continue along the 
linea of certification. After an operator has 
obUined his A certificate quite often he will 
just dwindle away and just become a treat- 
ment plantoperator and never be beard from 
again. If you expose him to additional educa- 
tion, upgrading education, maybe he's not 
gonna paas another certification, but he'll 
StiU be gaining new knowledge about hia pro- 
fession. It'a something I'd like to try at TEC. 
Maybe summer training programs. Subject 
areas that opcratora are always bringing up 
in queations they ask me — like courses on 
activated sludge, courses on Isb procedures, 
of course we fixed thst with the NPDES Isb 
course now. which is real good. We're get- 
ting excellent response. To methstindicstea 
that we need this continuing education for 
opcratora. 



lion dtsseminatuin. it it not only a rrwtter 
of the old pants (sysiemt not fittina the 
larger body (the field Uselfh but also a 
matter of the harids (officials) coordinat- 
m0 themselves to don a new pair. Over- 
population and ecolofftcal concerns have 
done to entntDnmentol control and pro- 
uction what electricity has done to music. 
Perhaps there is no immediate answer — 
on/y a continuing evolutvoruxry process. 

That's Steve Hof^r's own account 
of his discussion with the group. He left 
out one thing though — he didn't mention 
the advice* we gsve him. To boil it all 
down, the group of "experts" suggested 
that he attend the Clemson short school 
in May and take his "C" exam in was-, 
tewater. If he passed, then he might look* 
into some of the training opportunities 
available — the 90-hour TEC course, for 
example: or possibly the two-year as- 
sociate degree program at Greenville 
Technical College. Everyone at the 
meeting agreed, however, that- 
certlflcatiM and cxKrieacc were ofi 
most practical use to someone startingi 
out. And the most direct method of ob-j 
taining certification. we agreed, it sUU^il 
combination of on-the-job training, self-^ 
atudy with manuals or through a corres* 
pondence course, attendance at a TEC 
certification review course and atten- 
dance at the three-day ClemMn exam 
review. 
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Berkeley County 

The Berkeley County Water and Sewer 
Authority is looking for an individual to fill a 
supervisory position in both water and was- 
tewater. This **manager-operator" should 
have five years of business experience with a 
background in fiscal, office and personnel 
management. The Authority prefers some- 
one with experience in construction and/or 
utilities-related business. All applicants 
must hold a '^B" certificate in both water 
and wastewater with the ability to obtain 
"A'* certification in both within six years of 
employment. 

Applicants must also have the ability to 



assume complete responsibility for man- 
agement, maintenance and repairs of 
equipment and plants, and installation of 
new connections. The applicant will have to 
be able to "deal successfully with custom- 
ers, local officials, and state and federal 
agencies." 

Fringe benefits include insurance prog- 
ram, paid vacation and sick leave. The sal- 
ary is negotiable according to experience 
and ability. If you are interested and think 
you may qualify, contact Andrew J. Combs, 
chairman, Berkeley County Water and 
Sewer A^uthority, Suite 101, 8740 Northpark 
Blvd., Charleston Heights, S. C. 2d405. 
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401 Rhodes Center 
Clemson University 
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Appendix 13 

State and Provincial Training and Certification Contacts 
For the VVater Quality Control Field 

For more information contact: 

Harris Seidei 

ABC 

Municipal Building 
Ames, lA 50010 
513-232-6210 
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Juno 

0AK AHiUH 



inunni Mil i uti 


Water 


M 


W. T. WILLIS, Board of Certification 

328 State Office BldR., MontRoraery, AL 36104 


•J 

M^HAMA 


Wastewater 


M 


SAMI: 




Water 


H 


TQM Mccarty, Div. of Environaental Conservation, 
Pouch 0. Juneau. AK 99801 , 


*J 

\USKA 


Wastewater 


H 


CONRAD CimiSTIANSON, llyrdo-Tech. , 1117 Phillips Field 
Bnflcl Fairbanks. Alaska 9970^ ^ ^, ^ ^ 




Water 


V 


G. SaIiIJEL, Alberta Dept. of Environwent . Div. of P. L. 
9820-106 Street. Hdreonton, Alberta, T5K 2J6 Canada 


*J 

\J.BnRTA 


Wastewater 


V 


SAME 




Water 


M 


MiLDREb MATTERS, Bureau of Water quality Control 
1740 West Adams Street, Phoenix, AZ 8S007 


•J 

\K1Z0NA 


Wastewater 


M 


SAME 


© 

\UKANSAS 


Water 


M 


TOM SKINNER, Bur. of Public Health Eng'g., DonacJiey Bldg., 
nth Pinnr^ 7th 6 Main. lAtJA^ Rnck ■ AR 722Q1 


Wastewater 


M 


JARRELL E. SOUTliALL. Department of Pollution Control 

G Prnlnnv flOni Nntinnnl nr-iv^ 1.1 tt 1ft Rnplf, Att 777M , 


•J 

imrrisii Columbia 


Water 


X 


SAME 


Wastewater 


V 


hl:kT CaInr b. Ministry of Environment, 

1515 Blanshard St . .Victoria, B. C, V8W 3C8 Canada 


ft 

I'ALIFORNIA 


Water 


M 


CLARENCE L. YOUNG, Sanitary EngineerinR Section 
2I5I Berkeley Way. Berkeley, CA 94704 


Wastewater 


H 


R. V. DAIGIl. State Water Resources Control Board, 
2014 T Street. Sacramento. CA 9S8I8 


CALIHOKNIA 


Water 

Distribution 


V 


STEPHEN STOCKTON, 726 Nottinghaa Drive, 
Redlands. California 92373 


Wastewater 
Col lection 


V 


ROBERT REED. Ventura Rec*l. Co. San. Dist.. 
P. 0. Box AB. Ventura, CA 93001 


*J 

COLORADO 


Water 


M 


.lALPIl W. LEIDHOLDT, Colorado Department of Health, 

Room 320, 4210 East Uth Avenue. Denver. Colorado 80220 


Wastewater 


M 


SAME 


CONSnCTlCUT • 


Water 


M 


RlCnAkB WMbHULL, fenvironmental Health services Div. 
79 Elm Street, Hartford, CT 06115 


Wastewater 


M 


ROY T. FREDRICKSEN, Dept. of Environacntal Protection, 
State Office BldR., Hartford, CT 0611S 


l»i:i^WARE • • 


Water 


V 




Wastewater 


M 


ROBERT J. TOUHEY, Lfept. ot' Natural Resources ( Environ- 
mental Control, P. 0. Box 1401. Dover, OE 19901 


IM^RIDA 


Water 


M 


BOB HALL, Dept. of -.\V1. Regulation. TWin Towers Offico 
Blda.. 2600 Blairstone Rd. . Tallahassee. Florida 32301 


Wastewater 


M 


SAME 


•J 

C.KOKGIA 


Water 




JAMES E. SKRINE, Joint Secretary, State Exaaining Boards 
Prvnr <:t.T.*«i- s W.. Atlanta. GE 311303 


Wastewater 


M 


SAME 


©J* 

GUAM 


Water 


H 


0. V. NATARAJAN, Ad»ini*;irator, Guam EPA, 
P. 0. Box 2999, Agana, Guam 96910 


Wastewater 


M 


SAME 


HAWAII * . 


Water 


V 


RODNEY INCIONG, Board of Water Supply, 

Wn<lnfc,j^ii4 HT qft7<>3 


Wastewater 


H 


FRANK STONE, Jr. 

16-1 Sand Island. Honolulu. HI 96819 _^ 


•J 

IDAIIO 


Water 


V 


HitHAEL J. McMASTERS, Idaho Dept. of Health 4 Welfare, 
niv. of Environment, ^^atehouse Kail. Boise, JC_^i22fl—L 


Wastewater 


V 


SAME 


• 

ILLINOIS * 


Water 


M 


DAVID OEflll&,Ulinois Environmental Protection Agency 
2200 Churchill Road, Springfield, IL 62706 


Wastewater 


M 


■ ERNESt BI:NNETt, lUinois Environmental Protection Agency 
2200 Churchill Road, Springfield, IL 62706* 



ORGANIZATION 



INDIANA 


Water 


M 


C. NBiL OTT, Indiana State Board of Health 

ISSO West Mlchlean Streat Imliananol is IN 4620^ 


nils L own L o* 


M 


ORAL H. HERT, Streaii Pollution Control kiard 


IOWA 


Wster 


M 


JOSEPH OBR, ,Departaent o£ fiavironaental Quality, 
7UU urajio, ues noxnea, xowa bii3l9 


WastewBter 


M 


SAME 


KANSAS 


Water 


M 


JAMES L. CURRENT, Division of EnvironMAt, 
Deot. of Health S Environnent, TanmVm^ ICS ftfifiJO 


Wastewater 


M 


SAME 


•J 

KENTUCKY 


Water 


M 


JACK LINDER, KY Dept. of Nat*l. Resources 1 finv*l. Pro., 
Highway 127 South, Century Plaza, Frankfort, KY 40601 


Wastewater 


M 


SAME 


•J 

I^UISIANA 


Water 


M 


RAUL M. BUSQUET, JR., LHHRA-Diy. of Health 
P. 0, Box dQd3u, neM Orleans, LA 70160 


Wastewater 


M 


SAME 


MAINP; © 


Water 


M 


GERALD M, BATES, Division of Health Engineering 
Dept. of Health & Welfare, Augusta, ME 04333 


Wastewater 


M 


KENNEin W. SHIRKEY, Div. of Municipal Services, Bur. of 
Water Quality Control. Aususta. Maine 04330 


MANirOBA 


Water 


V 


G. D. BALACKO, Dept. of Mines, Resources 9 Env.-Ngnt. 

Box 7, BIdg. 2, 139 Tuxedo Ave., Winnipes, Manitoba R3NQH6 


Wastewater 


V 


SAME 


•J 

MARYLAND 


Water 


M 


RICHARD B. SELURS, JR., Env. Health Axlain. P.O. Box 13387, 
201 W. Preston St., DaVtinore, Maryland 21203 


Wastewater 


M 


SAME 


(1) 

MASSACHUSETTS • 


Water 


M 


ROBERT A. Mccracken, Division of Env.tronnental Health 
Room 320, 600 Washington Street, Etoston, MA 02111 


Wastewater 


M 


ROBERT McANESPIE, Massachusetts Division of WPC, 
110 Tremont Streetj Boston. MA 02108 


MEXICO 


Water 






Wastewat&r 


X 




f2) 

MICHIGAN 


Water 


M 


WILLIAM A. KELLEY. Div. of Water Supply, Dept. o^ ((ealth 
35vJ North Logan Street, Lansing, MI 48S09 


Wastewater 


M 


HOWARD B. ^ELOVER. Dept. of Natural RQSourcex 
Stcvfrs T. Mason Cullding, Lansing. HI 4B9a6 


•J 

MINN'i:SOT/ 


Katir 


H 


PAUL JOHNSON, Chief, Water Supply k General Engineering 
717 Delaware Street, S. E., MinneA|&:>iis, Ml 5S440 


Wastewater 


M 


WI.^U^ N. SEXAUEk, Minnesota Pollution Control Agency, 
1935 W. County Road B2. Rosevllle. MN 55115 


J 

MISSISSIPPI 


Water 


V 


M^m WriLlPdftB, AssSc.Head. bept.of ifrvil^n^ 
MSU, p. 0. Drawer tfii, Mississippi state, MS 3y/o2 


Was '.ewater 


V 


SAME 


d 

MISSOURI 


Water 


V 


FRANK W. POGGE., KansM City Water Dept., 1 N.W. Brtarcliff 
P.c^cid. KanstiS C^ty, MO 64116 


Wastewater 


M 


G£;W^D PIELDS* State Dept. of Natural Resources, 
P.O. Box 1368. Jefferson Citv. MO 65101 


J 

MONTANA 


i'ater 


M 


ROSFXARY POSSUM. Water $ Wastewater Op. Cert. Board, 
Capitol Post QAticei Helena, NT b^ooi 


Wastewater 


M 


SAME 


• 

NEBRASKA 


(?atcr 


M 


CLIFFORD L. SUMMERS. EnviroQ«ent a 1 Engr'g. Div.. State 

H*»m1»^) Q^t; ■ . -^ni p»n»min4al Hall Sp 1 t,4i»»n1n^ MB 68509 


Wastewater 


V 


JOSRP:^ R. DABBSfDc^t. of Enviromientai Control, 1*. 0. Box 


•J 

NEVADA 


Water 


V 


243 Lakeiihore Road, Boulder Cit^, NV 89005 


Wastewater 


V 




• J 

NEX BRUNSWICK 


Wat.-?r 


X 


a. J. SHAFFNER» Djept. of EnvlronMnt, P.. 0.. Box 6QQ0* . 
Frederictcn, New Ei'unswick E2B SHI 


Wastewater 


X 


SAME 


J 

NKiffOUNDLAND 


Water 


X 


K. DOMINIE, Dept. Consimer Affairs 4 Environaent i 
Elizabeth Tower. St. Johns 1 Newfoundland 1 


Wastewater 


xl 


SAME 
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ORGANIZATION 


Water X 


1 


HUH HAMPSHIRE • . 


Wastewater M 


"dOftWN L. Assoc. Sanitary Engineer 1 

n A oe lAC imulAfi Da«(I. rAncoM . Ml 03S01 .1 




Water H 


0. DOC GIBBONS, State Dept. of EavironMnUl Prot9CtiM« 

D n ra« 1390. Trenton. RI QM25 ^ — 


•J - 

NEW JERSEY 


Wastewater M 






Water M 


HAYWOOD MARTIN, Environmental In»rovo«mt AgmcT* 


•J - 

NEW MEXICO 


Wastewater M 






Water M 


saMUeL iYRtfmislcl, rWs Dept. ottteaith, "»**c''»"iJ!!faM 

Empire State Pl.xa. Towar IWi.. 4th Floor, MbwJfU^ 


NEW YORK * 


Wastewater M 


"SaNIEL J. CAMpfcfeLL, Mr., Wflce o* EnvironBontal Nanpowar 
50 Wolf Road, Albany, NY 12233 _ 


(9 


Water M 


CHARLES B. RUNDGREN, Sanitary Enilnaering Sectioa, 

p. 0. Box 2091, Raleieh. NC 27602 


NORTH CAROLINA* 


Wastewater M 


"D. L. to^M 
P. 0. Box 27687, Raleixh. NC 27611 




Water • 

Distribution 


DONALD KNIBB, City Hall, t>rtMer C-1, Water 1 Sawtr 

PfiPirtlfipt r:r*<»n!ibn^, HAfth raiHiHn« — 77lfl7 


NORTH CAROLINA 


Wastewater 
Collection 


SAME 


•J 

■ MDPTH DAKOTA 


Water 1^ 


NORMAN L. PETERSON, Dir., Division Of water suppiy i roM,, 
State Department of Health, Bisaarck. ND S8501 


Wastewater N 


SAME , 


UlWk QCfYTl A • 


Water 3 


" A. J. CRbUSE, bepsrtaient of the Environment 
P. 0. Box 2107. Halifax. Nova Scotia B3J 387 


Wastewater 3 


SAME 


NUVA OCUl In 

•J 

OHIO 


Water 1^ 


PAUL FLANIGAN. Ohio EnviroMental Protection Agency, 
\ P. 0. Box 1049, Columbus, OH 45216 


Wastewater ^ 


i SAME 


•J 

AVI AUnUA 


Water ' 


DEMPSEY HALL. Water^ Quality Control Division, 
1 P. 0. Box S3SS1. Oklahoma City. OK 73105 


Wastewater 1 


4 SAME , — 


•J 

AkTrA Din 


Water 


— RdBEftT R. WODftlWe, Ministry of the Environment 

K 135 St. Claire Ave.. West, Toronto, Ontario M4V IPS 


Wastewater 


K SAME , 


0 

UKcuun 


Water 


"HAftTIN E. NORTHCRAFT, Oregon State University 
If Dept. of Civil EnRineering, Corvallis. OR 973J1 


Wastewater 


V SAME «— 1 i-K = 


•J 

DCMMCVI VAMT A 


Water 


— ROBERT J. SUTfCK, Bept. of Environmental Resources 

M p. 0. Box 2063, Hsrrisbury. PA 17120 


Wastewater 


M SAME ' — 


•J 


Water 


PAUL hOSfe, ftepartment of the Envlrowent, 
X p. 0. Box 2000. Charlottetown. P. E. I. CIA 7H3 


Wastewater 




•J 

PUERTO RICO 


Water 


- J^l R. MITIA, Puerto Rico Aqueduct « sewer 

X P 0. Box 7066, Barrio Obraro Station. Santurca. P.R. OWH 


Wastewater 




•J 

QUEBEC 


Water 


RAYMOND LARIVEE, Assoc. gueoecoise uc» iuvimixh*** r. 
X 6290 Perinauit, Bureau 2. Mtrntreal. ftithtfl H4K IM ■ — L. 


Wastewater 


-mCWb MftClEk, Control Dir.., Envir. k^rotection Swrwif^m 
X 2360, chemin Sainte-Poy. Sainte-Pov. QUPgC GIV 4M2 


RHODE ISLAND 


Water 


X ' 


Wastewater 


EDWARD S. S2YMANSK1, Principal Sanitary ^'"a£;» ™- 
V Cannon Bldg.. Davis St.. Providence. Rt 02908 — 


• J 

SASKATCHEWAN 


Water 


TSSg^McbONAlb. Dir., ifk branch, btpt! of the En^^naamt 

X Sth Floor. 18SS Victoria Ave,. Regina. ^ — ! 


Wastewater 


X SAME ' 


•J 

SOOTH CAROLINA 


Water 


JACK A. Mckenzie. SC Board of CMt. of EnviM^rotaU-... 
H Systenmopr.. 2600 Bull St.. Coltabla. SC 29201 


Wastewater 


M SAME , 



ERIC 



ORGANIZATION 



•J 

SUU III unhXj 1 n 


Mftter 


M 


KMifaiSi'^^f2fr2^P56 ^friBI^''^""'""^ protection 


Wsst cwQt cr 


M 


SAME 


•J 

Tnuuccccc 
1 uNNcoobc 


Nfttcr 


M 


D. ELMO LUNN, Dir., Dlv. of Water Quality Control, 
ozi Lordell nui 1 . ouilding, Nashville, TN 37219 


Mastewat cr 


M 


SAME 


•J 

TtJYAC 
1 UAAa 


Water 


M 


DAVID COCHRAN, Texas state Department of Health 

linn kfflm»» C» Mamam* A>>M*ia^ TfOTfC^ 

1100 nest HvZn btreet, Austin, TX 7e75o 


Wastewater 


M 


SAME * 


•J 

irrAii 


Water 


V 


LYLA RAY. Recording SccrjBtary 

468 Second Avenue, Salt Lake City, UT 84103 


Wastewater 


V 


GRANT BORG. Professor of Civil Engineering 
University of Utah, Salt Lake City, UT 84112 


© 

VI:R^^o^f^ 0 


Water 


M 


KENNETH STONE. Department of Health. 60 Main Street 
Burllncton. VT 054DI 


Wastewater 


M 


FRANCIS S. PYLES. Operations 9 Maintenance Section. 
Agency of Envir. Conservation, Montpelier, VT 05602 


•J 

VIRGINIA 


Water 


M 


GERAIJ)EW. HKGAN, St.Bd. for Cert, of Oper. of Mater () 
Wastewater Works, 2 South 9th St.. Richmond. VA 23219 


Wastewater 


M 


SAME 


U.S i/IKGIN ISL. 


Water 


X 


PEDRITO FRANCOIS. Dept. of Conservation d Cultural Affairs 
Charlotte Amalie, P.O. Box 4340. St. Thomas, U. S.V.I. 00801 


Wastewater 


X 


SAMl: 


•J 

WASHINGTON 


Water 


V 


BILL LIECHTY, DSHS-Water Supply ( Haste Section. 
Airport Complex, Bldg. ff4. MS 4-1. Olympia, NA 98504 


Wastewater 


M 


NORMAN 0. THOMAS. Dept. of Ecology. Olyffpia Airport. 

7272 Cleanwater Lane. Olympia. Mashinston 98504 . . 


J 

WASHINGTON. D. C. ' 


Water 


X 




Wastewater 


X 


SYLVIN BELKOV. Gov't, of D. C. Dept. of Envir. Services 
Environmental Health Admin., Washington, D. C. 20002 


•J 

h'RST VIRGINIA 


Water 


M 


R. G. McCALL Div. of Sanitary Engineering. Dept. of Health 
1800 Washington St. E.. Charlestown, WV 25305 


Wastewater 


M 


SAME 


WISCONSIN • 


Water 


M 


RALPH O'CONNOR, Department of Natural Resources 
P. 0. Box 7921, Madison. WI 53701 


Wastewater 


M 


SAME 


•J 

WYOMING 


Water 


M 


DEBORAH HORTON, Dept. of Environmental Quality. Hathaway 
Buildlnff. Chevi»nne, jtfY R2nn2 


Wastewater 


M 


SAME 



NEW ENGLAND WATER POLLUTION CONTROL ASSOCIATION 
New England Voluntary Program 
Edward Szymanski 

Davis St.. Cannon Bldg., Room 209 
Providence. Rhode Island 02908 

(2) Howard Selover (Industrial Operators Program) 
Dept. of Natural Resources 
Stevens T. Mason Building 
Lansing. Michigan 48926 
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STATE TRAINING CONTACT PERSONS 



Y/N Coordinated Program- 
Y/N Chart Provided 



© Mandatory Trnlning Required for Certification 
V. Use CEU's 





Water 


Y 
Y 


BOB FOWLER, Water Operator Instructor, Adult Vocational Education, 
5th Floor, State Office Building, Montgomery, AL 3ol30 


ALABAMA 


Wastewater 


Y 
Y 


CHARLES FAULK, Waste Water Instructor, Adult Vocational Education, 
5th Floor, State Office Building, Montgomery, AL 3^130 




Water 


N 
Y 


TOM MC CARTY, Certification and Training Engineer, 

Department of Environmental Conservation, Pouch 0, juneau, Ar> i^joii 


ALASKA 


Wastewater 


N 
Y 


SAME 




Water 


Y 
Y 


G. B, SAMUEL, Alberta Department of Environment, Division of P. C, 
9280-106 Street, Edmonton, Alberta T5K 2j6 Canada 


ALBERTA 


Wastewater 


Y 
Y 


SAME 




Water 




MILDRED MATTERS, Arizona Department of Health Sei>/Ices, 
Bureau of Water Quality Control, 17^0 West Adams Street, 
Phoenix, AZ 85OO7 


ARIZONA 






SAME 




Water 


N 
N 


T, A. SKlNNf;R, Acting Director, Bureau of Public Health Engineering, 
^815'west Markham, Little Rock, AR 72205 


ARKANSAS 


Wastewa ter 




JOE SHAW, Training Officer, Dept. of Pollution Control and Ecology, 
8001 National Drive, Little Rock, AR 77209 



^09 



erJc 
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BRITISH 
COLUMBIA 


Water 


Y 
Y 


SAME 


Was tewate r 


Y 
Y 


BERT D. CAINE, Assistant Director, 
Envl ronnen tal Engineering Divisioni 

1515 Blanshard Street - 5th Floor, Victoria, Bri t Ish .Columbia 
V8W 3C8 Canada 


CALlFORNIAVr.v 


Water 


N 
N 


CLARENCE L. YOUNG, Senior Sanitary Engineer, 
2151 Berkeley Way, Berkeley, CA ShlOk 


Wastewater 


N 
N 


DALE DE LANEY, Water Quality Control Institute, 
2310 Rancho Sante Fe Road, San Marcos, CA 92069 


COLORADO 


Water 




RALPH LEIDHOLDT, State Health Dcpartrrcnt, 
4210 East 11th Avenue, Denver, CO 80220 


Wastewater 




OTTO HAVENS, Wastewater Training Officer, State Health Department, 
^♦210 East 11th Avenue, Denver, CO 80220 


CONNECTICUT 


Water 






Uric tew^ r 




ROY FREDRICKSEN, Principal Sanitary Engineer. Water Compliance, 
Department of Environmental Protection. State Office Building, 
Hartford, CT 06115 


DELAWARE 


Water 


N 
N 


MRS. BETTY HELLER, Training Officer, 

Office of Sanitary Engineering, B.E.K., Division of Public Health, 
Cooper Building, Capitol Square, Dover, DE 19901 


Wastewa ter 


N 
N 


ROBERT J. TOUHEY, Manager, Water Resources Section, 

Division of Environmental Control, P.O. Box 1^01, Dover, DE 19901 



v.-vsee additional names at end of contact list. 
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STATE TRAINING CONTACT PERSONS 



FtORIDA^Wf 


Water 


N 
Y 


BILLY R. BLAIR, Treed Center, University of Florida, 
2012 West University Avenue, Gainesville, FL 32603 


Wastewater 


N 
Y 


SAME 


GEORGIA 


Water 




CALVIN SIMMONS, President, G.V/. C P.C.A., 
P.O. Box Drawer 5^0, Acv/orth, GA 30101 


Wastewater 




DR. T. F. CRAFT, Research Chemist, 
116 Ridley Circle, Decatur, GA 30030 


IDAHO 


water 


Y 
Y 


MICHAEL J. MC MASTERS, Coordinator, Certification and Training, 
Idaho Department of Health and Welfare, STATEHOUSE, 
Boise, ID 83720 


Wastewater 


Y 
Y 


SAME 


ILLINOIS 


Water 




DAVID W. OEHMKE, Manager, 

Operator Certification and Training Section, 
IE PA, Di vis ion of Publ ic Water Suppl les, 
2200 Churchill Road, Springfield, IL 62706 


Wastewater 


N 
N 


JAMES 0, BRYANT, Director, Environmental Resources Training Center, 
Campus Box 75, Southern Mlinois University, 
Edwardsville, IL 62026 


INDIANA 


Water 


N 
N 


C. NEIL OTT, Water Supply Section, Indiana State Board of Health, 
1330 West Michigan Street, Indianapolis, IN 46206 


Wastewater 


N 
N 


JOSEPH LIPPS, Manpower Planner, Indiana State Board of Health, 
1330 West Michigan Street, Indianapolis, IN 46206 



**See additional names at end of contact list# 



165 

STATE TRAINING CONTACT PERSONS 



IOWA 


Water 


Y 
Y 


LAVOY HAAGE 

Henry A. Wallace Building, 900 East Grand, Des Moines, lA 50316 


Wastewater 


Y 
Y 


SAME 


KANSAS 


Water 


N 
N 


JAMES L. CURRENT, Training Officer, Division of Environment, 
State Department of Health and Environment, 
Forbes AFB, Building 7^0, Topeka, KS 66620 


Wastewater 


N 
N 


SAME 


KENTUCKY^?*v 


Water 


Y 
Y 


D. J. UNDER, Manager, Technical Services Branch, 
Division of Sanitary Engineering 

Kentucky Department for Natural Resources t Environmental Protection, ; 
Century Plaza Shopping Center, Frankfort, KY ^0601 


Wastewater 


Y 
Y 


SAME 


LOUISIANA 


Water 




DR. CLARENCE LEDOUX, Louisiana Department of Education, 
P.O. Box ^kOSk, Baton Rouge, LA 7080^* 


Wastewater 




SAME 


MAINE 


Water 


N 
N 


GERALD BATES, Secretary, Board of Certification, 
3?epartment of Human Services, Augusta, ME 0^333 


Wastewater 







vn'.-See additional names at end of contact list. 
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STATE TRAINING CONTACT PERSONS 





Water 


Y 
Y 


G, 0, BALACKO, P.E, 

Manitoba Oepartment of Mines, Resources fi. Environmental Management, 
Box 7, Building 2, 139 Tuxedo Avenue, 
Winnipeg, Manitoba R3N 0H6 Canada 


MAN I TO 0 A 


Wastewater 


Y 
Y 


SAME 




Water 


Y 
Y 


ANDREW A, HOLTAN, Training Manager, Environmental Health, 
P.O. Box 13387, 201 West Preston Street, Baltimore, MO 21203 


MARYLAND^'«V 


Wastewater 


Y 
Y 


SAME 




Water 


N 
N 


ROBERT A, MC CROEKEN, Board of Certification of Operators, 
Room 1520 Leverett Saltonstall Building, 100 Cambridge Street, 
Boston, MA 02202 


MASSAC HUSETTS^'^V 


Wastewater 


N 
N 


ROBERT C, MC ANESPIE, Massachusetts Oiv, of Water Pollution Control, 
llO Tremont Street, Boston, MA 02108 




water 




WILLIAM J, REOMAN, Training Officer, 

Michigan Oepartment ot public neaiin, uivision or wdLor aup^jiy, 
3500 North Logan Street, P,0, Box 30035, Lansing, Ml ^8909 


( MICHIGAN 


Wastewater 




HOWARD B, SELOVER, Chief, Training and Certification Section, 
Michigan Oepartment of Natural Resources, Water Quality Division, 
P.O. BOX 30028, Lansing, Ml ^8909 



vnvsee additional names at end of contact list. 



167 

STATE TRAINING CONTACT PEl'.SONS 





Wote r 


N 
Y 


GUNILLA MONTGOMERY, Training Coordinator, 
Section of Wator Supply and Genera) EncjineerlnQi 
Minnesota Heloth Ocpartmcnt, 717 Oclov/aro Street SE, 
Minneapolis* MN SS^^O 




Wastewater 


N 


WILLARO N, SEXAUER, Supervisor, Training Unit, 

Minnesota Pollution Control Agency 

1935 West County Road B-2, Roscvillc, MN 55113 


MINNESOTA 




Y 






Water 


N 
N 


HOWARO K. WILLIFORO, Secretary, 

Mississippi Water and Pollution Control Operators Association, 
Orawer HW, Mississippi State, MS 39762 




Wastewater 


N 


SAME 


MISSISSIPPI 




N 






Water 




OON R, SISSON, Oept. of Natural Resources, Water Supply Program, 
2010 Missouri Boulevard, P.O. Box 1368, Jefferson City, MO 65101 




Wastewater 




GERALO pIcLOS, uperator ue rt i r i cat i on r rog ram , 
Oepartment of Natural Resources, 

2010 Missouri Boulevard, P.O. Box 1368, Jefferson City, MO 65101 


MISSOURI 










Water 


N 
N 


CHARLES HARPER, Training Officer, Water Quality Bureau, 
State Oepartment of Health and Environmental Sciences, 
555 Fuller Avenue, Capitol Post Office, Helena, MT 59601 


MONTANA 


Wastewater 


N 
N 


SAME 



^64 

o 

ERIC 



lee*'* . state training contact persons 





Water 




STEVE MASTERS, Engineer 11, Nebraska Department of Health, 
301 Centennial Moll South, P.O. Box 95007, Lincoln, NB 68510 




Wastewater 


N 


RUSS IRWIN, Department of Environmental Control, 

301 Centennial Mall South, P.O. Box 9^877, Lincoln, NB 68509 


NEBRASKA 




N 






Water 


N 
N 


FRANK WILLERS, Production Superintendent, 
Las Vegas Valley Water District, 3700 West Charleston, 
• P.O. Box hklly Las Vegas, NV 89IO6 




Wastewater 


N 


WENDELL D. MC CURRY, Water Qualitv Officer, Environmental Health, 
Environmental Protection Services, Capitol Complex, 
Carson City, NV 89710 


NEVADA-'^* 




N 






Water 


Y 
Y 


JAMES SHAFFNER, Ph.D., P.E., Training Officer, P.O. Box 6OOO, 
Centennial Building, Fredericton, Nev/ Brunswick E3B 5H1 Canada 




Wastewater 


Y 


SAME 


NEW BRUNSWICK 




Y 






Water 




BERNARD LUCEY, Assistant Sanitary Engineer, NHWS & PCC, 
P.O. Box 95, Concord, NH 03301 




Wastewater 


Y 


GORDON L. PAGE, Associate Sanitary Engineer, NHWS & PCC, 
P.O. Box 95, Concord, NH 03301 


NEW HAMPSHIRE 




Y 






Water 


Y 
Y 


ROBERT L/PPINCOTT, Chief, 

Bureau of Manpower Planning and Staff Development, 
Department of Environmental Protection, 
P.O. Box 1390, Trenton, NJ 08625 

V . . . ... 




Wastewater 


Y 


SAME 


NEW JERSEY 




Y 





•ft*See additional names at end of contact list. 
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NEW MEXICO-*** 


Water 


Y 
Y 


PATRICK HANSON. Coordinator. 

New Mexico State University Water 6 Wastewater Operator Training 
Program. P.O. Box 968. iJanta Fc. NM 87503 


Wastewater 


Y 
Y 


SAME 


NEW YORK 


Water 


Y 
Y 


MICHAEL E. BURKE. P.E.. Bureau of Public Water Supply, 
Room ^78. Fourth Floor. Tower Building. Empire State Plaza. 
Albany. NY 12237 


Wastewater 




DAN CAMPBELL, Director. Environmental Manpower. 
Department of Environmental Conservation. 
50 Wolf Road. Albany. NY 12233 


NEWFOUNDLAND 


Water 


N 
N 


KEN DOMINIE. P.E.. Civil/Sanitary Engine&r. 
Department of Consumer Affairs and Environment, 
El izabeth Towers. St. Johns. Newfoundland. Canada 


Wastewater 


N 
N 


SAME 


NORTH CAROLINA 


Water 


Y 
Y 


CHARLES E. RUNDGREN. Chairman. 

North Carolina Water Treatment Facilities Operator Certification Sd., 
P.O. Box 2091. Raleigh. NC 27602 


Wastewater 




D. L. COBURN, Head. , 

Operator Training and Certification Branch 

Water Q.uolity Section, OEM. 

P.O. Box 27687. Raleigh. NC 27611 



•>.vSee additional names at end of contact list. 
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Water 


N 
N 


HENRY FLOHR, Public Health Executive, 
North Dakota State Deportment of Health, 
1200 Missouri Avenue, Bismarck, ND 58505 




Wastewater 


N 


SAME 


- NORTH DAKOTA 




N 






Water 




PETER J. CASEY, P.E., 

Director, Division of Public Health Engineering, 
P.O. Box 488, Halifax, Novo Scotia B3J 2R8 Canada 


NOVA SCOTIA 


Wastewa ter 


N 
N 


T. D. RYAN, Regional Supervisor, Novo Scotia Environment, 
P.O. Box 2107, Halifax, Nova Scotia B3J 3NT Canada 




Water 


Y 
Y 


RICHARD F. MELICK, Administrator, 
Operator Training Committee of Ohio, Inc., 
P.O. Box 626, Worthington, OH 43085 


OHIO 


Wastewater 


Y 
Y 


SAME 




Water 




DEMPSEY H. HALL 

Director, Training, Certification and Research Division 
Oklahoma State Department of Health, 
Box 53551, Oklahoma City, OK 73105 




Wastewater 




SAME 


OKI .\HOMA 










ERIC 
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ONTARIO 


Water 


N 
N 


R. R. DODDRIDGE, Manocjer, Training ond Certification Section, 
Personnel Services Bronch, M.O.E., 

135 St. Clair Avenue, W-7th Floor, Toronto, Ontario f^V 1P5 Canada 


Wastewater 


N 
N 


SAME 


OREGON 


Water 




MARTIN E. NORTHCRAFT, Associate Professor, 

Department of Civil Engineering, 

Oregon State University, Corvollis, OR 97531 


Wastewater 




SAME 


PENNSYLVANIA 


Water 


N 
Y 


ANTHONY J. ZIGMENT, Director, Environmental Training Coordinator, 
Municipal Training Division, 

Pennsylvania Department of Community Affairs, Harrisburg, PA 17120 


Was tewa te r 


N 
Y 


SAME 


PRINCE EDWARD 
ISLAND 


Water 




PAUL ROSE, Director, PolIutJon Control Division, 

P.O. Box 2000, Charlottetov/n, Prince Edward Island CIA 7N8 Canada 


Wastewater 




SAME 


QUEBEC 


Water 


N 
N 


DANIELE MENARD MORIN ING. , 

Coord innatrice Des Cours De Formation S.P.E.Q., 

Centre Experimental De Vaudreull* 

hOO Blvd. Roche, Vaudreuil, Quebec, Canada 


Wastewater 


N 
N 


SAME 



J 68 
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STATE TRAINING CONTACT PERSONS 





Water . 


N 
N 


JOHN HAGOPIAN, Principol Sanitary Engineer, 

Division of Water Supply, Room 209, Health Building, Davis Street, 
Providence, Rl 02908 




Wastewa ter 


N 


EDWARD SAYMASKI, Senior Snnitciry Enginner 

Department oT Environmental Management, C vision of Water Resources, 
209 Cannon Building, Providence, Rl 029O0 


RHODE ISLAND 




N 






Water 




JOHN J. CRONE, Water and Sewage V/orks Division, 

Water Pollution Control Branch, 

Saskatchewan Department of the Environment, 

1855 Victoria Avenue, Rcgina, Saska tchev/an S^P 3T1 Canada 


SASKATCHEWAN 


Wastewater 




SAME 




Water 


Y 

Y 


JAMES HINDMAN, Project Administrator, Office of Operator Training, 
kO) Rhodes Research Center, Clcmson University, Clemson, SC 29631 


SOUTH 
CAROLINAV-v 


Wastewater 


Y 
Y 


SAME 




Water 


N 
N 


WILLIAM E. AISENBREY, Training Specialist HI, 
SD/DEP Room i+22-Foss Building, Pierre, SD 57501 


SOUTH DAKOTA 


Wastev;ater 


N 
N 


SAME 




Water 


Y 
Y 


MARION E. CASTO» Instructor, Operator Training Center, 
Route Blanton Orive, Murf reesboro, TN 37130 


TENNESSEE 


Wastewater 


Y 
Y 


JACK L. HUGHES, Director, Operator Training Center, 
Route 4, Blanton Drive, Murf reesboro, TN 37130 



VnVSee additional names at end of contact list. 
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STATE TRAINING CONTACT PEfiSQ'-S 
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Water 


Y 


1 

LESTER E. BLASCHKc, Profess io:'iJ 1 Engineer, 

State Department of Hejlnh, 1100 West kStb Street, Austin, TX 78756 




Wastewater 


Y 


/ i 

SAME 






Y 






Water 


Y 
Y 


DR , NORMAN B. JONES, Division of Environmental Engineering, 
Utah State University, U.M.C. ^1, Logan, UT 8^322 




Wa s tcwa ter 


T 


bAnt 


UTAH 




Y 






Water 


N 
N 


KENNETH STONE, P.E,, Sanitary Engineer, Department of .Health, 
60 Main Street, Burlington, VT 05^01 




Wastewater 


N 


JAMES F. AGAN, P.E., Environmental Engineer, 
Agency of Environmental Conservation, 
D i V i s 1 on of En v i ronme ntal Engi nee ring. 
State Office Building, Montpelier, VT 05602 


VERMONT 




N 






water 


Y 
Y 


ROBERT B. TAYLOR, P.E., Director of Training and Certification, 
Bureau of Water Supply Engr., Virginia Department of Health, 
109 Governor Street, Richmond, VA 23219 




Wastewater 


Y 


JOHN W. VANDERLAND, Training Supervisor, State Water Control Board, 
P.O. Box lllif3. Richmond, VA 23230 


VlRGINIA-'-V 




Y 






Water 


Y 
Y 


FRED DELVECCHIO, State Coordinator for Water/Wastewater Training, 

Green River Community College, 

12^*01 SE 320th Street, Auburn, WA 98002 




Wastewater 


Y 


SAME 


WASHINGTON 




Y 





•>,:See additional names at end of contact list. 
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'—T 


Water 




DAVID BALL, Engineer 1, West Virginia State Health Department, 
1800 Washington Street East, Charleston, WV 25305 


UF<;T VIRGINIA 


Wastewater 


Y 
Y 


JOHN BROWN, Sanitarian, Sev>rage Program, 

Division of Sanitary Engineering, State Department of Health, 
mnn liaehinnfnn street East. Charleston. WV 25305 




Water 




RALPH O'CONNOR, Coordinator, Certification and Training, 

n ^ «*-M^n4> MafMi*a1 R^cntjrce^ Rox 7921 . Madlson. W| 5370/ 
Depa r tmen t or iHa t u ra 1 r\c suu ■ uc a » /^'••i f>viwt— wh, ■ ^ ^ ^ » 


WISCONSIN 


Wastewa ter 




. SAME 




Water 




DEBORAH HORTON, Environmental Specialist, Water Quality Division, 
Hathaway Buiiaing, uneyenne, wt o^uua 


WYOMING 


Wastewater 




SAME 




Water 


N 
N 


GUAM ENVIRONMENTAL PROTECTION AGENCY, P.O. Box 2999, 
Agana, Guam 969IO 


GUAM 


Wastewater 


N 
N 


SAME 
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CALIFORNIA 

Water: MIKE YOUNG 

Metropolitan Water District of Southern California 
Box 5^53, Los Angeles, CA 9005^ 

FLORIDA 

Water: MS, JUDY SEARS, Certification & Manpower Development 

Department of Environmental Regulation 
2600 Blairstone Road, Tallahassee, FL 32301 

KENTUCKY 

Wastewater: KERMIT MILLS, Training Officer 

Division of Water Quality 

Kentucky Dept, for Natural Resources & Env, Protewcion 
Century Plaza Shopping Center, Frankfort, KY 40601 

MASSACHUSETTS 

Weter: MRS, ALICE I, HATHAWAY, Secretary 

New England Water Works Association 

990 Washington Street, Dedham, MA 02026 



NEVADA 

water: J. T, MONSCVITZ, Manager, SNWS 

Southern Nevada Water System 
243 Lakeshore Road, Boulder City, NV 89005 



NEW r-XICO 

Wastewater: HAYU'OOD MARTIN, Training and Certification Officer 

Water Q.uality Division 
N, M, Environmental Improvement Agency 
Box 2348, Santa Fe, NM 87503 

SOUTH CAROLINA 

Water: L, H, LOCKHART 

Coord inator,,Manpowe r Development and Training, SCDHEC 
_ 2600 Bull Street, Columbia, SC 29201 _ 



176 

VIRGINIA 



yater: ^^^C H. BARTSCH, P.E.. Director 

Bureau of Sonitory Engineering 
109 Governor Street, Richmond, VA 23219 

u««tewater- ' KENNETH F. SPEAR, Infllco Degremont, Inc. 

Wastewater. ^ Richmond. VA 23288 



WYOMING 

yg^e^. DON ARMSTRONG, Environmental Engineer 

Water Q.uality Division 
Hathaway Building, Cheyenne, WY 82002 



173 



177 



Appendix 14 

Instructional Package Worksheet 



For more information contact: 
Joe Bahnick 
MOTD/OWOP 
EPA 

Washington, DC 20460 
202-426-7887 



or 



John H. Austin 

Civil Engineering Department 
University of Maryland 
College Park, MD 20742 
301-454-2438 



mFOMAHCE-ORIElfTED iNSTRUCTIONAL WORXSHEET 
CUJUUCUIUM: WATER QVAUTY COtiTROL ntOGRAM 

COURSE: rpnfraT sFrTTnw T 



SUBJECT MATTER: INTRODUCTION TO WATER EHVIffQWMEMT 



MODULE MAJOR WASTEWATER TREAT>1ENT PIIQCgSSPS 



ESTlMATEO TIME FOR THIS LESSON: 
PREREQUISITES FOR THIS LESSON: - 



PERFORMANCE OBJECTIVE (3 PARTS): 

Action/Ttrminat 8th«irior Th« Imttw wrilt 



Conditions: 



Acciptabta Ptrforminca: 



JUSTIFiCATlDN OF DBJECTJVE: 



INSTRUCTIONAL RESOURCES: 
S«lfcttd: 



Suggtfttd for Dcvctopmtm: 



INSTRUCTIONAL ACTIVITIES: 
ln«rvctor Actwity: 



Ltarntr Acttviry: 



METHOD OF EVALUATION: 

SAMPLE TEST ITEM prowidtd? □ Vti Q no 

EPA-MOTD/CCCC 

PREPARED 2Y:^ , • 

(sr«ntttl lp«non> 

22 
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When you have filled in your worksheets, they will be reviewed 
and edited by Charles County Community College staff members. 
This review and editing is done to ensure accuracy and consistency 
in all the worksheets written by the different subject matter 
experts involved in this project. You will have an opportunity 
to react to any changes made during this review on the worksheets 
which you wrote. 

After being written and reviewed, the worksheets will be printed 
and bound together to form instructoife guide books. These guide 
books should prove very useful to instructors in wastewater 
technology training programs. A typical page from one of 
these guidebooks will look something like this: 



CSee following page.) 
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CURRICULUM: WATER QUALITY CONTROL PROGRAM 

COURSE: General Section I 

SUBJECT MATTER: Introduction to Water Environment 




MODULE 4: 



MAJOR WASTEWATER TREATMENT PROCESSES 



Lesson 3 of 6: Identifying Treatment Process Units 



ESTIMATED TIME FOR THIS LESSON: 6 hours 

PREREQUISITES FOR THIS LESSON: Lesson 3 in this module 



PERFORMANCE OBJECTIVE (3 PARTS): 

Action/Terminal Behavior : The learner will name the 
treatment process unit shown in an unlabelled photograph 
or sketch. 

Conditions : Given unlabelled photographs or sketches of 
the following process units: screening, grit removal, 
primary sedimentation, secondary sedimentation, trickl.'ng 
filter, activated sludge, disinfection. 

Acceptable Performance : At least 5 of the 7 process units 
must be accurately identified • 



JUSTIFICATION OF OBJECTIVE: Graduates of this program may be 
employed in wastewater treatment plants where they will need to 
distinguish between process units. 

INSTRUCTIONAL RESOURCES: 

Selected: IRIS 511,2381,2419 

Suggested for Development : Slide-tape production 
illustrating and naming treatment process units • 



INSTRUCTIONAL ACTIVITIES: 

Instructor Activity : Points out distinguishing physical 
features of process units. 

Learner Activity : Practices identifying process units 
from observation of physical features. 

METHOD OF EVALUATION: Oral or written test. 

SAMPLE TEST ITEM PROVIDED (See appendix) 



Date: 8/78 



EPA-MOTD/CCCC 
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STEP BY STEP THROUGH THE WORKSHEET 



CURRICULUM: This section is already filled in on 

the worksheet, 

CURRICULUM: WATER QUALITY CONTROL PROGRAM 



COURSE: This section is already filled in on 

the worksheet. Course titles are taken 
from Table I (see page 4 ) where they are 
numbered, I, II, III, etc, 

e.g. COURSE: GENERAL SECTION I 
COURSE: SUPPORT SYSTEMS II 



SUBJECT MATTER: This section is already filled in on 

the worksheet. Subject matter titles 
are taken from Table I (see page 4 ) 
where they are lettered A, B, C, etc. 



e.g. SUBJECT MATTER: 



Introduction to 
Water Environment 



SUBJECT MATTER: Records and Reporting 
SUBJECT MATTER: Hydraulic Equipment 



MODULE: 



This section is already filled in on 
the worksheet. Module titles are taken 
from Table I (see page 4) where they are 
numbered 1, 2, 3, etc. 



e.g. MODULE 1: Natural Cycles 

MODULE 2: Properties of Water 

MODULE 3: Properties of Wastewater 

MODULE 4: Major Wastewater Treatment 
Processes 
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LESSON: Your entries on the worksheet begin with 

this section.^ Here you must write the 
number and title of the lesson being described 
on the particular worksheet. Note carefully 
- - each worksheet describes one lesson in a 
moduTe^ At the beginning of this project, 
you were given a set of performance objectives. 
You must turn each of these objectives into 
a lesson and therefore into a worksheet. If 
you think that one of these original objectives 
covers too large an amount of information, 
then you may subdivide it and make two or 
more lessons out of it. Lessons are numbered 
1 of 6, 2 of 6 or 1 of 3, 2 of 3, etc, 
depending on their position in a module. The 
only lesson in a module is numbered 1 of 1, 

e.g. MODULE 4: Major Wastewatei' Treatment 
Processes 

Lesson 2 of 4 : Identifying Treatment 
Process Units 



MODULE 2: 
Lesson 1 of 6: 

MODULE 2: 
Lesson 2 of 6 : 



Safety 

Safety Hazards 
Safety 

Safety Equipment 



ESTIMATED TIME ^ . ^. ^ 

FOR THIS LESSON: Write here the amount of time you estimate 

the learner will need to spend in class in 
working through this lesson. It is a good 

idea to fill in this section only after you 

have filled in all other sections on the 
worksheet. 



e.g. ESTIMATED TIME FOR 

THIS LESSON: 1 hour 

ESTIMATED TIME FOR 
THIS LESSON: 30 minutes 
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PREREQUISITES FOR , _ cV^iic 

THIS LESSON: In this section, make reference to the skills 

and knowledge the learner must possess before 
she/he will be able to profit from the lesson 
describ ^ on the- worksheet. For example, 
a lea* cr st know how to perform titrations 
befoT she/i 3 is able to perform many of the 
labor ests of was£ewater. In this case, 

an ab co perform titrations is a pre- 

requisite for the lessons on performing waste- 
water laboratory tests and should be listed 
as such. In listing prerequisites, you 
may refer directly to the skill, or (better) 
refer to the lesson or module in this 
curriculum in which the skill was taught. 



e.g. PREREQUISITES FOR 
THIS LESSON: 



PREREQUISITES FOR 
THIS LESSON: 

PREREQUISITES FOR 
THIS LESSON: 



Ability to perform 
titrations . 



Lesson 2 in this modulec^ 



Module 4 in SUPPORT 
SYSTEMS I. 



PREREQUISITE FOR 

THIS LESSON: None 



PERFORMANCE OBJECTIVE (3 PARTS): 

The performance objective section is the core 
of each instructional worksheet. In most 
cases, you will copy it word for word onto 

I the worksheet from the set of objectives 

which were given to you at the start ot this 

! project. Occasionally,- you will need or want 

to rewrite one of these original performance 
objectives. With this possibility in view, 
here is a" description of what should be 
written on the worksheet for each of the three 
parts of the performance objective: 

«rite her« . st»te.e„t of "H-t you w«t the 
learner to do as a result of taking this 
lesson. ThTT learner behavior will be eva^ 
In writing the statement, use ACTION VERBb 
which describe overt, observable behavior. 
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More than one sentence may be used to 
jitate the terminal behavior. 



e.g. ACTION/TERMINAL 

BEHAVIOR: The learner will name 

each of the process 
units shown in a set of 
photographs . 

ACTION/TERMINAL 

BEHAVIOR: The learner will perform 

the pH test on samples 
of wastewater. 



CONDITIONS: The "conditions" section describes the 

situation the learner will be in when she/he 
is e.skt«- to perform the terminal behavior for 
evaluation. In this section should be 
written a complete list of all the tools, 
equipment, books, and other resources to 
which the learner will have access while 
performing the terminal behavior. Whenever 
possible, the learner should be allowed 
access to a performance aid (a written 
reminder of the steps in a procedure) while 
performing, rather than be required to 
memorize complex procedures . 



e.g. ACTION/TERMINAL 
BEHAVIOR: 



CONDITIONS: 



ACTION/TERMINAL 
BEHAVIOR: 

CONDITIONS: 



The learner will name 
each of the process units 
shown in a set of photo- 
i» raphs . 

Given unlabelled photo- 
graphs of twelve plant 
process units. 

if 

The learner will perform 
the pH test. 

Given laboratory glassvare, 
samples of wastewater, 
indicator solutions, and 
a performance aid 
(instructions for per- 
forming the pH test). 
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ACCEPTABLE 
PERFORMANCE: 



This section must state the minimum level of 
competency which the learner must achieve when 
performing the terminal behavior. Acceptable 
performance may be expressed as a percentage 
of correct responses, as a time limit, or as 
a degree of accuracy, and so on. 



e.g. ACCEPTABLE 

PERFORMANCE: 



At least 8C\ of the problems 
must be solved. 



ACCEPTABLE 
PERFORMANCE: 



ACCEPTABLE 
PERFORMANCE: 



At least 10 of the twelve 
process units must be 
correctly identified. 



The test must be performed 
within 2C minutes. 



JUSTIFICATION 
OF OBJECTIVE: 



This section is tC; be used fir a brief 
explanation of why the learner aeeds to achieve 
the performance objective writ .en above. The 
objective should be justififtci hiefly on the 
basis of how achieving it will help the lesrner 
after she/he leaves the trziini-ig program and 
goes on the job. , ,^ 



e.g. JUSTIFICATION 
OF OBJECTIVE: 



JUSTIFICATION 
OF OBJECTIVE: 



Graduf^ces of this tT.?^:??ing 
prognun who work with 
municipal agencies -may be 
involved i* inspection of 
collection «^ys tems . 



Many ^jraduat ^s of this 
training program vriil »^cirk 
in labo? .itoriA^s whe-. v they 
will be required -to p^irfrrm 
chemical analyner- of 
wastewater. 
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INSTRUCTIONAL 

RESOURCES: Use this section for reconunending books, 

booklets, self- instructional packages, 
slides, tapes, films, filmstrips, and other 
instructional u^viterials for U5e during the 
class session by the learnox. The 
recomip.ended materi^^l.i must help the learner to 
achieve the pexformance objective. 



Selected resources are ones taken from the 
IRIS system. Search the system for the code 
numbers of resources which you want to 
recommend. Then list these code numbers 
in this section. If the resource you 
wish to recommend is not yet in IRIS, then 
use one of the special IRIS sheets you were 
given to a^ssign a code number to it and add 
i to th^^RIS system.. 

Suggested for development resources are 
those which you recommend that the instructor 
develop or put together for use in class 
with the lei^rner. Some types of resources 
which are Sasily and quickly put together 
by an instructor include: charts displaying 
information, posters, sample designs and 
drawings, cjid "ideal" test answers for use as 
models. If you cannot think of any resources 
to suggest for development, write NONE in 
this section. 



e.g. INSTRUCTIONAL RESOURCES 

Selecte ' IRIS 2705,2803,2911 

( Suggested for developm<?n t ; File of 
well-done designs drawn by past students. 



INSTRUCTIONAL 

ACTIVITIES: This section should be used to suggest what the 

' instructor and learner can do durifig the class 

i^ssion to enable the learner to j achieve the 
performance objecti' . In filling in this 
section, draw upon /our own teaching experience. 
Whenever possible, suggest learning experiences 
which will be enriching for the learner. 
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e.g. INSTRUCTIONAL ACTIVITIES: 



Instructor Activity : Demonstrates how 
to do the pH test. 

Learner Activi ty ; Practices doing 
the pH test. 

INSTRUCTIONAL ACTIVITIES: 

Instructor Activity : Describes effects 
of pollution on the environment. Takes 
learner on field trip to observe ex- 
amples of environmental degradation 
caused by pollution. 

Learner Activity : Designs a chart 
— showing pollutants and the.^r effects 
on the environment. Goes on field 
trips to observe examples of environ- 
mental degradation caused by pollution. 



EVALUATION: This section must state the appropriate 

method of testing whether or not the 
learner has achieved the performance objective, 
For example, if the terminal behavior states 
that "the learner will perform the pH test 
on samples of wastewater" then the learner 
does not satisfy the objective by merely 
describing how she/he would perform that test. 
Nothing less than a demonstration will do: 
thie instructor must watch as the learner 
performs the pH test and evaluate him j or her 
on how well she/he performs. If the «quire^ 
behavior is that a learn-r "draw" or ydesign 
something, then the method of evaluation is 
a "written test." If the required behavior 
is that a learner perform a chemical test, 
start up a pump, or adjust a piece of equip- 
ment, then a "demonstration" is the only 
possible method of evaluation. For some 
behaviors, the learner may demonstrate com- 
petence either orally (e.g. by answering 
questions); or in writing (e.g. writing a 
number of paragraphs or a list). The method 
of evaluation must be appropriate to the 
terminal behavior required of the student. 
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e.g. METHOD OF 

EVALUATION: 



Oral or written test, 



METHOD OF 
EVALUATION: 

METHOD OF 
EVALUATION: 



Written test plus demonstration. 



Demonstration. 



SAMPLE TEST 
ITEM PROVIDED? 



The more conventional name for a test item 
is a test question. These are the problems, 
questions, etc. given to a learner on the 
typical written examination. The learner's 
response to the test item shows whether or 
not she/he has indeed learned what she/he 
should have learned. You must provide 
sample test items for all terminal behaviors 
for which they are relevant. 

Here is an example of a terminal behavior 
which SHOULD NOT have an accompanying 
test item: 



ACTION/TERMINAL r 
BEHAVIOR: The learner will name three > 
major pieces of legislation 
on the environment . 



The only possible test item for this behavior 
would be: 

"Name three major pieces of legislation on 
the environment . " 



There is little need to write a test item 
as obvious as this. Here are two examples 
of terminal behaviors which SHOULD have 
accompanying sample test items: 



EKLC 



e.g. ACTION/TERMINAL - . 

BEHAVIOR: The learner will solve 
word problems involving 
division of fractions. 
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ACCOMPANYING If a pump empties 5/12th of a 
SAMPLE TEST tank in 3 hours, how much of the 
ITEM: tank will it empty in 1 hour?. 



ACTION/TERMINAL 
BEHAVIOR: 



The learner will state 
whether treatment plant 
process units are operating 
normally or abnormally by 
evaluating values of 
characteristics of the 
effluent from each of the 
units • 



ACCOMPANYING SAMPLE T^EST ITEM: 



For each process unit named below, check the appropriate box 
to indicate normal or abnormal operation of the unit: 



Process 
Unit 



Effluent 
Characteristic 



Value of 
Characteristic 



1. activated- 
sludge 
tanK 



BOD 



10 mg/1 /7normal //abnormal 
operation"" operation 



2. trickling 
filter 



BOD 



15 mg/1 /^/normal //abnormal 
operation"" operation 



3. grit 
chamber 



flow 



10 mgd //normal //abnormal 

operation"" operation 



Sample test items like these are extremely 
useful tc the instructor. They help clarify 
for him/her exactly what kind of learner 
behavior is called for. They also help the 
busy instructor prepare examinations and test; 
for learners more quickly and easily. 

Write a test item on the blank sheet provided 
and staple this sheet to the accompanying 
worksheet. 



see following page 
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me 



SAMPLE TEST ITEM SHEET 
(Sttptt to Accompanying WorkshMt) 



Thif ttn ftam Kcomparkc 

Count: 

Modul«: 

Laoon: 

PLACE TEST ITEM HERE: 




0 



SPA-MOTO 
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Then check the YES box at the bottom right 
hand corner of the worksheet. 



FINALLY. . . 



When you have filled in all sections o£ the 
instructional worksheet, write your name and 
the date at the bottom of the sheet. 



REMEMBER - PLEASE TYPE ALL ENTRIES ON THE 
WORKSHEET. 



;? ir/^'Ki;5»Tlwmitt0fnC6W79 -281-147/37 



'0 



